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COI.iNTYWIDE NPDES MLINICIPAL STORNTWATER PERMIT FOR
THE CONTRA COSTA CLEAN WATBR PROGRAM
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Dear Mr" FrOltas:

On July 2I,2004, the Regional Water Quality Control Board, San Francisco Bay Region,
adopted Order R2-2004-0059, amending the Contra Costa Countywide NPDES municipal
stormwater permit for the Contra Costa Clean Water Program. We thank you, the Program, and

the Permittees' staff for all the work toward writing the enclosed Order and making it accurately
reflect the current state of permit implementation. We look forward to continuing the dialogue
with you as we enter permit reissuance activities.

If you have any questions, please contact Christine Boschen of my staff at (510) 622-2346 or
ceb @rb2.swrcb.ca. gov.
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Enclosure:

cc (with enclosure):

Sincerely,



Contra Costa Clean Water Program Contacts Mailing List
Updated July 2004

Todd Teachout
Contra Costa Clean Water Program
City of Pl-easant Hill
1OO Cronnrrz T.rno

Pleasant Hi-I1, CA 94523-3323

Rinta Perkins
Contra Costa Cfean Water Program
City of Walnut Creek
P.O. Box 8039
Walnut Creek, CA 94596

Roderick Wui
Contra Costa Cl-ean Water Program
City of San Ramon
P.O. Box 5148
San Ramon, CA 94583-1350

Karineh Samkian
Contra Costa Clean Water Program

One Alvarado Square
San Pablo, CA 94805

qfanhan F ri d:rr

Contra Costa Cl-ean Water Program

Canal Boulevard
Ri-chmond, CA 94804

Ken Strel-o
Contra Costa Cfean Water Program
f ifrz nf Dil-f cl-\rrr^

65 Civic Avenue
Pittsburg, CA 94565

I\Ian-rr \/ni qorr

Contra Costa Clean Water Program
I-rr\/ ni plnnta

2131 Pear Street
Pinole, CA 94564

Maya Rappaport
Contra Costa Clean Water Program
^1r., ^€ n-i-i-vr uJ v! v! Itluo
52 Charles HiIl Road
Orinda, CA 94563

Rich Lierly
Contra Costa Cfean Water Program
Contra Costa County Public Works
255 Glacier Drive
Martinez, CA 94553-4825

Tim Tucker
Contra Costa Cl-ean Water Program
(-il-rr nf M^rl-in6?

525 Henrietta St.
Martinez, CA 94553-2394

Jeff Roubal
Contra Costa C]ean Water
ai +.' a€ lananrrlvfL_)' vr

1455 Gasoline Alley
.-^n^^rrl aA ql q1 q

Christine Mccann
Contra Costa Clean Water
Town of Danvi-lle
510 La Gonda Way
Danville, CA 94526-1140

Donna Feehan
Contra Costa Clean Water
^i 

+., ^€ T ^€-.'^++^vtLy vr !a!oysLus

Public Works Services
3001 Camino Diablo
Lafayette, CA 94549

Erwi-n Blancaflor
Contra Costa Cfean Water
r'-i f rr nf IJarcrr'l oqvrLf vr

111 Civic Drive
Hercules, CA 94541

Bruce King
Contra Costa Clean Water
f-ifrr nf trl f-crritovf uf vr

10890 San Pabl-o Avenue
El Cerrito, CA 94530

Laura Hoffmeister
Contra Costa Clean Water
aifrr n€ f l:rrfnnvf ef v!
6O0O Hcriteoe Trail
Clayton, CA 94517-1250

rr.nL T{annodrr

Contra Costa Cfean Water
Tnurn nf M^radt

Linhart Petersen Powers
Associates (LP2A)
7610 Auburn Blvd., Suite
Citrus Heights, CA 95610

Don Freltas
Contra Costa Clean Water
255 Glacier Drive
M:rti ncz - CA 94553-4825lrq! uf rtva,

Tom Dalziel
Contra Costa Clean Water
255 Glacier Dri-ve
Martinez, cA 94553-4825
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REGION FIVE CONTRA COSTA CITIES (NOT UNDER OUR ruRISDICTION)

Phil Hoffmeister
Contra Costa Clean Water Program
City of Antioch
P.O. Box 5007
Antioch, CA 94531

Teresa Wooten
Contra Costa Clean Water Prosram
City of Brentwood
708 Third Street
Brentwood, CA94513

Jason Vogan
Contra Costa Clean Water Program
City of Oakley
P.O. Box 6
Oakley, CA 94561

INTERESTED PARTIES:

Sejal Choksi
WaterKeepers,
NorthernCalifornia
55 Hawthorne Street. Suite 550
San Francisco, CA 94105-3924

Christine Palisoc
Region 5 RQWCB, Sacramento

George Day
Region 5 RWQCB, Sacramento

Law Office of Gary J. Grimm
2390 Vine Street
Berkeley, CA 94708



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARI)
SAN FRANCISCO BAY REGION

ORDER NO. R2-2004-00s9
NPDES PERMIT NO. CASOO299I2

AMENDMENT REVISING ORDER NO. 99-058. AS AMENDED. FOR:

CONTRA COSTA COUNTY, CONTRA COSTA COLTNTY FLOOD CONTROL AND
WATER CONSERVATION DISTRICT, CITY OF CLAYTON, CITY OF CONCORD,
TOWN OF DANVIT T F, CITY OF EL CERRITO, CITY OF IIERCULES, CITY OF
LAFAYETTE, CITY OF MARTINEZ, TOWN OF MORAGA, CITY OF ORINDA,
CITY OF PINOLE, CITY OF PITTSBURG, CITY OF PLEASANT HILL, CITY OF
RICHMOND, CITY OF SAN PABLO, CITY OF SAN RAMON, CITY OF WALNUT
CREEK, which have joined to form the CONTRA COSTA CLEAN WATER
PROGRAM.

The California Regional Water Quality Control Board, San Francisco Bay Region
(hereinafter referred to as the Regional Board), finds that:

FINDINGS

1. Incorporation of Fact Sheet: The Fact Sheet for the Contra Costa Clean Water
Program NPDES Permit Amendment includes cited references and additional
explanatory information in support of the requirements of this Amendment. This
information, including any supplements thereto, and any future response to comments
on the Tentative Order, is hereby incorporated by reference.

Existing Orders:

o The Regional Board adopted Order No. 99-058 (the Permit) on July 2I, 1999,
reissuing waste discharge requirements under the National Pollutant Discharge
Elimination System (NPDES) for Contra Costa County, Contra Costa County
Flood Control and Water Conservation District, and the sixteen cities and towns
in the County, as named above (hereinafter referred to collectively as the
Dischargers and individually as the Discharger).

o On February 19,2003, the Regional Board adopted Order No. R2-2003-0022,
amending Provision C.3 (New and Redevelopment Component) to the Permit.

In August I999,the San Francisco BayKeeper and Just Economics for Environmental
Health filed petitions for review of Order No. 99-058 by the State Water Resources
Control Board (the State Board). After careful consideration, the State Board
dismissed the petitions on April 4,200I.

2.

J.
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ORDERNO. R2-2004-0059 Amending Order No. 99-058
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4. In 2001, San Francisco BayKeeper filed a lawsuit in San Francisco County Superior
Court challenging the Regional Board's adoption of the Permit. On November 14,
2003, the Court upheld the permit on most counts; however, it issued a Writ of
Mandate requiring the Regional Board to amend the Permit in compliance with the
Court's Statement of Decision, which held:

(a) The Permit fails to include a monitoring program and must therefore specify
required monitoring including type, interval, and frequency sufficient to yield data
which are representative of the monitored activity;

(b) Because the Stormwater Management Plan (Plan) is incorporated and is deemed
an integral part of the Permit, modifications to the Plan are modifications to the
Permit and have to go through a public notice and comment process unless the
modifications are minor: and

(c) The Regional Board, not the Executive Officer, must approve substantive
modifications to the Plan.

This Order is therefore necessary to amend the Permit and to comply with the Court's
Writ of Mandate.

In accordance with the Permit provisions, there have been some administrative
revisions to the Plan that were not subjected to a public process and Board action
contrary to the Court's Statement of Decision. Therefore, this Order formally
rescinds and vacates those unauthorized Plan revisions, which are described in the
separate order referenced below. The Board will act to formally adopt these revisions
and any other pending requests for Plan revisions by a separate order to be considered
at the same hearing date this amendment is considered for adoption.

The Dischargers' monitoring program plans, which include prograrnmatic monitoring
and watershed assessment and monitoring, are outlined Attachment A, "The Contra
Costa Monitoring and Assessment Plan (CCMAP)", Attachment B, "Summary of
Monitoring Activities Described in the CCMAP", and Attachment C, "
"Programmatic Monitoring Table" (collectively, the Monitoring Requirements) of
this amendment. This amendment will add the Monitoring Requirements to the
Permit, as required by the Court. The Monitoring Requirements will be re-evaluated
and revised as necessary to provide data representative of the stormwater discharge at
the time the Permit is ready for reissuance.

This action to modify an NPDES permit is exempt from the provisions of the
California Environmental Quality Act (Division 13 of the Public Resources Code,
Chapter 3, Section 2llOO, et.seq.) in accordance with Section 13389 of the California
Water Code.

The Dischargers and interested agencies and persons have been notified of the
Regional Board's intent to modify waste discharge requirements for the existing
discharge and have been provided opportunities for public meetings and to submit
their written views and recommendations.

6.

7.

8.



ORDER NO. R2-2004-0059 Amending Order No. 99-058
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9. The numbering of the provisions of Order No. 99-058 was shifted from C.3 - C.15 to
C.4 - C.16 when Provision C.3 was added by Order No. R2-2003-022 in 2003. This
amendment employs the revised numbering.

IT IS HEREBY ORDERED that the Dischargers, in order to meet the provisions
contained in Division 7 of the California Water Code and regulations adopted
hereunder and the provisions of the Clean Water Act as amended and regulations
and guidelines adopted hereunder, shall comply with the following revisions:

Any and all administrative changes to the Plan that have been made under the terms of
the Permit that were not subject to a public process or Regional Board action are hereby
rescinded and vacated and the following Permit provisions are modified as follows and
shown in redline/strike-out format:

Finding 19 of Order No. 99-058: The Regional Board will notify interested agencies
and persons of the availability of reports, plans, and schedules, including Annual Reports,
Work Plans, Performance Standards, and the Plan, and will provide them with an
opportunity for a public hearing and/or opportunity to submit written views and
recommendations. The Regional Board will consider all comments and may modify the
reports, plans, or schedules or may modify this Order in accordance with the NPDES
permit regulations. Att suUmittats regu

ing
pr€€edufes;

C.2. In accordance with Provision C.1 and Finding L2,the dischargers shall submit a

technical report to the Regional Board on exceedances of WQS for copper, nickel,
mercury, chlordane, DDT, dieldrin, PCBs, dioxin, and diazinon. A draft scope of
work, report iee+outline, and budget for the report(s)
shall be submitted by November 1,1999. An interim draft report shall be
submitted by April I,2000, and a final report shall be submitted by September 1,

2000. The reports shall include, but need not be limited to, the following:

a) Identification ofpotential sources forpollutants ofconcern that are found
in stormwater discharges;

b) Evaluation of effectiveness of BMPs that are currently being implemented
and additional BMPs that will be implemented to prevent or reduce the
above listed pollutants that are causing or contributing to the exceedance
of WQSs;

c) Characteization of representative drainage areas and stormwater
discharges, including land-use characteristics, pollutant concentrations and
forms; and loadings; and;
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d) A pollution prevention and control measures plan for pollutants listed
above which assigns
responsibilities and establishes time schedules to implement pollutant
reduction and control measures beginning no later than July L,200I.
Upon approval by the Exeeu+i+e€ffiee+ Regional Board, the revised
control measures plan shall be incorporated into the Stormwater
Management Plan. in accordance wit

C.6 (formerly C.5). Annual Reports: The dischargers shall submit an Annual Report, by
September 1, of each year, documenting the status of the Program's and the
Dischargers' activities during the previous fiscal year, including the results of a
qualitative field level assessment of activities implemented by the Dischargers, and
the performance of tasks contained in the Plan. The Annual Report shall include a
compilation of deliverables and milestones completed as described in the Plan. In
each Annual Report, the Dischargers may propose pertinent updates, improvements,
or revisions to the Plan, which the Resional Board shall act @
under this erder unless disappreved by the Exeeutive Offieer er aeted upon in
accordance with Provision C.12. As part of the Annual Report preparation process,
each of the Dischargers shall conduct an overall evaluation of the effectiveness of its
applicable activities described in the Plan. Direct and indirect measures of
effectiveness may include, but are not limited to, conformance with established
Performance Standards, quantitative monitoring to assess the effectiveness of BMPs,
measurements of estimates of pollutant load reductions, detailed accounting of
Program accomplishments, funds expended, and staff hours utilized. Methods to
improve effectiveness in the implementation of tasks and activities, including
development of new, or modification of existing Performance Standards and/or
development of new performance standards shall be identified where appropriate.

C.8 (formerly C.7). The Executive Officer may approve the Program's a{nnual r\eport
format; however. as set forth in Provision C.6, the Regional Board shall act on
Annual Reports that propose to modify the Plan as Plan modifications in accordance
with Provision C.l2.
cnforeeabte undcr thi

iee+ The Dischargers shall address any comments
or conditions of acceptability received from the Executive Officer on the Program's
aAnnual rR.eport format, prior to the submission of their Annual Report on September
1 of each year, or at an earlier date if so specified by the Executive Officer. r+t+hi€h
time the anntral repert fermat shall be deerned te be ineerperated inte the Plan and

i€er

C.9 (formerly C.8). The Dischareers shall complv with the Monitoring Requirements
provided in Attachments A. B. and C of this Order, which are incorporated herein blz

this reference. Reports on the proqress and results of the Monitoring Requirements
shall be submitted yearly with the Annual Reports. @
f isehargcrs shfl i+eri+g
Pregram Plan a€ec
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ing
Pregram Pl+n sh je€+i+es-

r Charaeterzatien ef re^resentative drainage areas and stermn'ater diseharges;
i inefr

r As"essment ef existing er ^etential adverse impaets en benefieial uses eaused by

r Identifieatien ef ^etential seurees ef -ellutants ef eeneem feund in stermwater
*sena+gcs;-and

r Evaluatien ef effeetiveness ef representative stermrvater perlutien preventien er
eontrehu{€s;

The \4enitering Pregram Pla+shall inelude the fellen'ing:

b' Previsiens fer eendueting watershed menitering aetivities inerudi+€: identifieatien ef
ma
measures ang Uest man

@leatien ef rcprescntati
rnetnees; suite ef p

jee+sq

tinaneiat Ba*ieipat

C.11 (formerly C.10). a. Non-Stormwater Discharges @xempted Discharges): In
carrying out Discharge Prohibitions A.1 and A.2 of this Order, the following non-
stormwater discharges are not prohibited unless they are identified by the Discharger

"or the Regional Board Exeeuti+e€ffiee+ as sources of pollutants to receiving waters:

o flows from riparian habitats or wetlands;
o diverted stream flows;
. springs;
. rising groundwater; and
o Uncontaminated sroundwaterinfiltration.
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If any ofthe above categories of discharges, or sources of such discharges, are
identified as sources of pollutants to receiving waters, then such categories or sources
shall be addressed as conditionally exempted discharges in accordance with Provision
c.ll.b.

b. Conditionally Exempted Discharges: The following non-stormwater discharges are
not prohibited if they are either identified by the Discharger or the Reeional Board
Exceu+i+e€ffiee+ as not being sources of pollutants to receiving waters or if
appropriate control measures to minimize the adverse impacts of such sources are
developed and implemented under the Stormwater Management Plan in accordance
with Provision C. I 1.c.:

o uncontaminated pumped gtoundwater;
o foundation drains;
o water from crawl space pumps;
o footing drains;
o air conditioning condensate;
o irrigation water;
o landscapeirrigation;
o lawn or garden watering;
o planned and unplanned discharges from potable water sources;
o water line and hydrant flushing;
o individual residential car washing; and
o discharges or flows from emergency fire fighting activities;
o dechlorinated swimming pool discharges.

c. The Dischargers shall identify and describe the categories of discharges listed in
C.1l.b which they wish to exempt from Prohibition A.1 in periodic submissions to
the Resional BoardElrc€u€i+c€ffi€er. For each such category, the Discharger shall
identify and describe as necessary and appropriate to the category either
documentation that the discharges are not sources of pollutants to receiving waters or
circumstances in which they are not found to be sources of pollutants to receiving
waters. Otherwise, the Discharger shall describe control measures to reduce
pollutants that will eliminate the adverse impacts of such sources, procedures and
Performance Standards for their implementation, procedures for notifying the
Regional Board of these discharges, and procedures for monitoring and record
management. The Regional Board shall act on Ssuch submissions and incorporate
any approved exempted cateqories and control and implementation measures sh+Il$e
@intothePlan
er-as+ed-e+ in accordance with Provision CJ2 and the NPDES permit regulations.

d. Permit Authorization for Exempted Discharges
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i. Discharges of non-stormwater from sources owned or operated by the Discharger
are authorized and permitted by this Order, if they are in accordance with the
conditions of this provision and the Plan.

ii. The Regional Board may require dischargers of non-stormwater other than the
Discharger to apply for and obtain coverage under an NPDES permit and comply
with the control measures developed by the Discharger pursuant to Provision
C.11. Non-stormwater discharges that are in compliance with such control
measures may be accepted by the Discharger and are not subject to Prohibition
A.1.

iii. The Discharger may propose, as part of their annual updates to the Plan under
Provision C.6 of this Order, additional categories of non-stormwater discharges to
be included in the exemption to Discharge Prohibition A.1. Such proposals are
subject to approval only by modification of this permit.

C.12 (formerly C.11) It is anticipated that the Plan may need to be modified, revised, or
amended from time to time to respond to new information, changed conditions and to
incorporate more effective approaches to pollutant control. Requests for changes may
be initiated by the Executive Officer or by the Dischargers. Any such changes to the
Plan, which is an integral and enforceable part of this Order as set forth in Finding
No. 7 of Order No. 99-058. will be made in accordance with applicable State and
federal re gulations for permit modifications.
Fxeetstive Offiecr's
i

Exeeutive Offieer shall brirg sueh ehanges befere the Regienal Berd as permit

I, Bruce H. Wolfe, Executive Officer, do hereby certify that the foregoing is a full, true,
and correct copy of an order adopted by the California Regional Water Quality Control
Board, San Francisco Bay Region, on July 21,2004.

Attachment A: The Contra Costa Monitoring and Assessment Plan (CCMAP)
Attachment B: Summary of Monitoring Activities Described in the CCMAP
Attachment C: Prosrammatic Monitorine Table

Bruce H.
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Fact Sheet

CONTRA COSTA CLEAN WATER PROGRAM
ORDER NO. R2-2004-0059

AMENDMENT OF NPDES PERMIT NO. CASOO299I2

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

1515 CLAY STREET, 14TH FLOOR
OAKLAND, CA946I2

Permit Historv

Contra Costa County, Contra Costa County Flood Control and Water
Conservation District, City of Clayton, City of Concord, Town of Danville, City
of El Cerrito, City of Hercules, City of Lafayette, City of Martinez, Town of
Moraga, City of Orinda, City of Pinole, City of Pittsburg, City of Pleasant Hill,
City of Richmond, City of San Pablo, City of San Ramon, and City of Walnut
Creek (hereinafter Dischargers), have joined together to form the Contra Costa
Clean Water Program (hereinafter Program). On July 2I,1999, the California
Regional Water Quality Control Board for the San Francisco Bay Region
(hereinafter referred to as the Regional Board) re-issued waste discharge
requirements (NPDES Permit No. CAS00299I2, Order No. 99-058, hereinafter
Permit) under the National Pollutant Discharge Elimination System (NPDES) to
the Program to discharge stormwater runoff from storm drains and watercourses
within the Dischargers' jurisdictions by complying with the Permit and
implementing the Permit's associated Stormwater Management Plan (hereinafter
Plan).

On February 19,2003, the Regional Board adopted Order No. R2-2003-0022,
amending Provision C.3 (New and Redevelopment Component) of the Permit.

Order Nos. 99-058 and R2-2003-0 022 recognize theProgram's Plan as the
Dischargers' comprehensive control progfiIm and requires implementation of the
Plan. The Plan describes a framework for management of stormwater discharges.
Pursuant to Provisions in Order No. 99-058, the 1999 Plan has been
administratively modified since then and describes the Program's goals and
objectives and contains Performance Standards, which represent the baseline level
of effort required of each of the Dischargers. The Plan contains Performance
Standards for five different stormwater management components, including
watershed assessment and monitoring.

In August 1999, the San Francisco BayKeeper and Just Economics for
Environmental Health filed petitions for review of Order No. 99-058 by the State

B.

C.

D.
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Discharge Description and Location:

The Dischargers each have jurisdiction over and/or maintenance responsibility for
their respective municipal separate storm drain systems and/or watercourses in the

Contra Costa County basin. The basin can be divided into several sub-basins or
watersheds including: Wildcat, San Pablo, Pinole, Rodeo, Alhambra, Walnut,
Pine, Alameda, San Lorenzo, and San Leandro Creek. Discharge consists of the
surface runoff generated from various land uses in all the hydrologic sub basins in
the basin which discharge into watercourses, which in turn flow into San

Francisco Bay. The quality of the discharge varies considerably and is affected
by hydrologic, geologic, land use, season, and sequence and duration of
hydrologic events.

. Rationale for Amendment of NPDES Permit No. CAS0029912-

In 2001, San Francisco BayKeeper filed a lawsuit in San Francisco County
Superior Court challenging the Regional Board's adoption of the Permit. On
November 14,2003,the Court upheld the permit on most counts; however, it
issued a Writ of Mandate requiring the Regional Board to amend the Permit in
compliance with the Court's Statement of Decision, which held:

1. The Permit fails to include a monitoring program and must therefore speci$
required monitoring including type, interval, and frequency sufficient to yield
data which are representative of the monitored activity;

2. Because the Stormwater Management Plan (Plan) is incorporated and is
deemed an integral part of the Permit, modifications to the Plan are

modifications to the Permit and have to go through a public notice; and

3. The Regional Board, not the Executive Officer, must approve substantive
modifications to the Plan.

This Order is therefore necessary to amend the Permit and to comply with the

Court's Writ of Mandate.

In response to the November 14,2003, Court Decision, this Order therefore
amends existing Order No. 99-058, as amended in 2003, NPDES Permit No.
CAS0029912 (the Permit) to:

1. Specify the monitoring requirements, including type, interval, and frequency
sufficient to yield data which are representative of the monitored activity;

2. Add language that requires all modifications to the Permit, including the Plan,

undergo a public notice and comment process in accordance with applicable
law; and

3. Remove language that delegates authority to the Exeeutive Officer to approve

substantive modifications to the Plan, and speciff instead that the Regional
Board approve all such modifications.

ilr.

A.

B.
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Additionally, the Order rescinds and vacates any and all past administrative
changes to the Plan that have been made under the terms of the Permit that were
not subject to a public process or Regional Board action, as the Court held that
changes to the Plan must be subjected to the public notice and comment and that
the Executive Officer may not approve amendments to the Permit, which would
include the Plan.

Pursuant to 40 CFR sections 124.5.c.2 and t22.62 only those conditions to be

modified by this amendment shall be reopened with this amendment. All other
aspects of the existing permit shall remain in effect and are not subject to
modification by this amendment.

Written Comments

The formal written comment period for this Tentative Order to amend an existing
Permit will open on May 17 and close at 5 PM on June 180 2004. Comments
on the Tentative Order shall be addressed to:

Regional Water Quality Control Board
1515 Clay Street, 14th Floor
Oakland, California 94612
Attn.: Christine Boschen

Or

FAX: (sl0) 622-2460
e-mail : ceb@rb2.swrcb.ca. gov

A preliminary draft of the Tentative Order was circulated for comment on
February 19,2004. That draft and the one comment received by WaterKeeper is

part of the administrative record for this matter and the Regional Board will
consider and respond to the comment received when it prepares a Response to
Comments for comments received for this Tentative Order.

Public Ilearins

The Board will consider the Tentative Order, and any proposed changes thereto

based on public comments, at its July 21,2004, meeting. The meeting will be

held at::

July 21,.2004
9:00 A.M.

Elihu M. Harris Building

V.
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First Floor Auditorium
1515 Clay Street
Oakland, CA94612

Additional Opportunities to Comment on NPDES Permit No. CAS0029912

The purpose of this permit amendment is to comply with a court order. At this

time, it is not the Regional Board's intention to open discussion on the adequacy

of the current permit requirements. However, this permit is up for reissuance in
2004. There will be opportunities in the following months (dates and times to be

announced) for the public to comment on the substance of the permit, in
preparation for the permit reissuance. For more information, and to be placed on

a notification list for this process, please contact Christine Boschen at (510) 622-

2346, e-mail: ceb@,rb2. swrcb.ca. gov.



Attachment A

i\{onitoring Program PIan

The Contra Costa N{onitoring and Assessment PIan
(ccMAP)

Submittal to:

San Francisco Ba1' Regional \\'ater Qualit)' Control Board

and

Central Valley Regional \\/ater Qualitl' Control Board

by:

Contra Costa Clean Water Program

September 30, 2003



Executive Summary

At the request of the San Francisco Regional Water Quality Control Board, the Contra
Costa Clean Water Program has developed a water quality monitoring and assessment

plan that u,as initiated within the Program's pilot watefshed (Alhambra Creek) in Spring
2001. The Plan is intended to satisfy Monitoring Program Provisions C.8. and D.8. of the
Program's Joint Municipal NPDES Permits, issued by the San Francisco Bay and Central
Valley Regional Water Quality Control Boards, respectively. Building on the Creek
Inventory Project conducted in Fiscal Year 1999/00 and previous special studies, the
Contra Costa Monitoring and Assessment Plan (CCMAP) is a concise user-friendly
monitoring plan used to assess watersheds and water quality within Contra Costa County.
CCMAP's initial goals include; collecting baseline information necessary to identify and

inevitably reduce/eliminate major sources of pollutants; developing a geographical

information system (GIS); and providing a method to evaluate the effectiveness of
control measures and Best Management Practices (BMPs). CCMAP entails further

' characterization of watersheds and sub-watersheds, and the development of strategically
placed "fixed" mcinitoring stations where physical, biological, and basic chemical data

rvill be.collected and analyzed. Additionally, a volunteer training program and organized
accessible water quality data information management system, accessible by Co-
pernrittees, volunteers, and Program Staff, will be developed. In spring 2002, the

Program again assessed the Alhambra Creek watershed, and three (3) additional
watlrsheds, pinote Creek, Upper Keltogg Creek, and Upper Marsh Creek. In spring 2003,

the Progranr again. assessed the Pinole Creek, Upper Kellogg Creek, and Upper Marsh

Creek watersheds, assessed an additional. watershed (Las Trampas Creek), and supported

the Friends of Alhambra Creek in conducting bioassessments in Alhambra Creek. In
future years, the Program intends to continue assessing additional watersheds throughout

Contra Costa County using CCMAP methodology.



Contra Costa Clean \\rater Program
i\lonitoring Program Plan

September 30, 2003

Purpose: 
:

As directed by the San Francisco Bay and Central Valley Regional Water Quality Control
Boards (Boards), the Contra Costa Clean Water Program (Program) developed the Contra
Costa Monitoring and Assessment Plan (CCMAP) to lead the Program's water quality
nronitoring and watershed assessment efforts. CCMAP is intended to satisfy the.

Monitoring Program Provision in each of the Program's Joint Munisipal NPDES Peimits
(Permi$. Permit provision C.8. issued by the San Francisco Bay Regional Water Quality
Control Board, and permit provision D.8- issued by the Central Valley Regignal Water

Quality Control Board. This strategyprovides the Program with a workingplan, designed
to assess and monitor individual watersheds within Contra Costa Coupty, The overall
goal of the CCMAP is to identify and reduce/eliminate pollutants rvithin Contra Costa's
rvatersheds.

CCMAP is a "living" document, evolving along side other regional and State monitoring
and assessment plans. and strategies:. Regional Monitoring' and Assessnrent Strategy
(RMAS), Regional Monitoring Progam (RMP), BASMAA Regional Monitoring
Strategy (BRMS) and Surface Water Ambient Monitoring Program (SWAMP).
Additionally, CCMAP provides the vehicle necessary to achieve each of the following
Monitoring Progranr Plan objectives, contained in the Program's Joint Municipal MDES
Permit

1. .Characterization of representative drainage areas and stormwater discharges,
including Iand-use characteristics, pollutant concentrations" and mass loadings 

-2. Assessment of existing or potential adverse impacts on beneficial uses caused by
pollutants of concern in. stormwater discharges, including an evaluation of
representative receiving waters

3. Identification of potential sources of pollutants of concern found in stormwater
discharges

4. Eyaluatlon of effectiveness of representative'stormwater pollution prevention or
control measures

The first phase of CCMAP was initiated within our pilot u,atershed (Alhambra Creek) in

FY 2000/01. Lessons tearned from this pilot effort were used to refine CCMAP during
FY 2001/02, rvhen additional watershed assessments were conducted in Alhambra Creek,

Pinole Creek, Upper Marsh Creek, and Upper Kellogg Creek watersheds; and in FY
2002103, rvhen rvatershed assessments were again conducted in Pinole Creek, Upper
Marsh Creek, and Upper Kellogg Creek watersheds'and an additional rvatershed was

assessed (Las Trampas Creek).



The following Monitoring and Assessment PIan Components section provides an

oven'iew of tasks that were implemented in Fiscal Year 2002/2003 and tasks that are

scheduled for implementation in Fiscal Year 200312004.

I\{onitoring and Assessment Plan Components: 
:

Phase l: Preliminarv Development

CCMAP. is a multi-phaseted watershed assessment and mqnitoring program. It utilizes
Geographical. lnformation System (GIS) technology, water quality database structure,
systemalic sampling site selection, physical habitat assessments, rapid bioassessments,

and general chemical and physical water quality parameters..A description and culrent
status of each Phase I task, and future tasks are described below.:' .: .

Nontination o.f a-"Monit-oring Plan Advisof"

The Monitoring Plan Advisor is responsible for development, implementation, and

general oversight of CCMAP. In Fiscal Year 2000101 the Progpam's Monitorihg and

Inspection Committee nominated Mr. Chris Sommers, Watershed'Management Planning
Spicialist, to hold this position. ln Fiscal Year ,2001t02 lv1r,. Sommers was the chief
contact for CCMAP related tasks. Mr, Sommers coordinated watershed and sampling site

selection; 
'conducted 

reconnaissance at potential sites; facilitated access and sampling
permit authprizations; managed CCMAP contractors; analyzed data and provided'
recomnr endations; and edited proj ect reports.

Although Mr. Sommers resigned from his position as the Program'S Watershed

Management Planning Specialist in September 2002; he will continue to b9 actively
involved in all aspects of CCMAP at least through Fiscal Year 200312004. Mr. Sommers
will work closely with his successor in Fiscat Year 2003 /2004 to assure the continued
progress of CCMAP related tasks.

De.tine S^eci-tic Goals. Ob.'ectives. and Scope qf CCMAP

The Program's Watershed Workgroup defined specifrc CCMAP goals:and objectives in
Fiscal Year 2000/01. These goals were carefully developed to not only guide CCMAP
and satisfy Permit provisions (i.e. Reasonable Poiential Analysis and Monitoring
Program Plan) within the Program's NPDES permits, but to also satisff the goals and

objectives set forth in the many regional strategic plans (i.e. RMAS, RMP, BRMS). The
goals of CCMAP are:

o To successfully characterize the "health" of individual watersheds within Contra

Costa County;
o To prioritize sub-basins within individual watersheds, providing direction for future

studies;



. Implenlentation of a long-term \\'ater quality nronitoring plan using alternative
methodologies;

. Development of a Program based Information Management'System (MS) and

Geographical Information System (GIS) that will allow spatial watershed analyses to
occur;

o To integrate volunteer resources into CCMAP'S u'atershed assessments;
o To comply with the Prograrn's Joint Municipal NPDES Permits issued by the Central

Valley and San Francisco BayRegional Water Quality Control Boards:

The Program is currently collecting data associated with watersheds within the County.
This 'information includes: data from Program-led scientific studies, watershed
characteristics, land-use information, potential sources of pollution, maps, data from
previoris ressrch by other agencies ind organizations (e.g. SW,A'MP, RI\4P; CEP):
Collected information will allow Program staff to better assess potential sources of
storrnwater pollution through existing data. This effort will also allow Program staff to
determine where data gaps exist.

In Fiscal Year 2003 /2004, the Program will continue to collect and compile readily
availab'le data in preparation for data. entry once an information management system
(IN4S) is adopted.

Creek Invenror], Map Creation

In Fiscal Year 199912000 the Program completed the preliminary mapping of watersheds
rvithin Contra Costa County. The maps defined watersheds, sub-basins within each

watershed, nian-made drainage networks,'and hydrologic features and types" These mapg'

were created with MicroStation software and are.currently being eonverted to GIS format
through a Creeks Inventory continuation project (See Fiscal Year 200312004 Annual
Report Volume I - Section 8 - POC Source Assessment and Creeks Inventory). The

continuation project, along with the countyrvide digital orthophotography images, is

intended to build a foundation for future mapping efforts and provide a valuable resource

in the Program's u'atershed assessments.

At the complbtion of the Creeks lnventory continuation project, the Program rvill have

Geographic lnformation Systems (GIS) based maps for each watershed in the County.

Each watershed map will include the following characteristics:

. Watershed and sub-watersheds area;

. Stream length;

. Stream tributaries and associated u'ater bodies;
o Percentages and areas of various types of land uses;

. Designated beneficial uses;

o Averageprecipitation;
. High and low elevation;



o Nunrber and location of assessnrent locations;
o Habitat conditions at assessment locations; and,
o A potential pollutant of concem list.

Adopt Phvsical. Chentical. and Biolagical Assessment Protoco,ls

To properly assess watersheds in Contra Costa County, the Program adopted the State of
California and Environmental Protection Agency (EPA) recognized California Rapid

Bioassessment Protocol developed by the Califomia Department of Fish & Game's
Water Pollution Control Laboratory in Fiscal Year 2000120.01. The protocol uses benthic
macroinvertebrate (BMI) community assemblages as the primary indicator of water
quality and waterihed "health'|. The attryhed protocol (Attachment A) describes field
survey techniques, laboratory processes, and quality controVassurance. Additional
assesiment proiocols will coniinue to be tested lsei CCAMP Phase II - Watershed Field
Surveys), Depending upon the results, the Program may adopt additional protocols as

rvell.

G e o srap h i ca I h t-for nt a t i o n S),s t e nt (QI S I D evgl op nr ent

Working with the Contra Costa County Public Works and Community Development
Departments, the Program is developing a cbmprehensive GIS system that will allow
hydrological features, Iand use data, beneficial use information, topography, soil
characteristics, impervious surfaces, county parcels, monitoring sites and water quality
data to be spatially visualized. The frogram currently has digital orthophotos of the entire

county. Additionally, a GIS system rvill provide the program with tools necessary to

perform watershed level assessments. Much of the relevant data and information
collected under CCMAP will eventually. be converted to GIS, allowing the Program to
utilize a variety of information necessary to properly assess watersheds and reduce

pollutants from entering the storm drain system (See Fiscal Year 2002n0A3 dnnual
Report Volume I - Section 8 - POC Source Assessment and Creeks lnventory).

Itlrornntion Mananerttent S.r,stent (llv[S\n " ' ti -'ent

In Fiscal Year 2001 /2002, the Program spoke with a variety of public agencies (e.g.

Department of Water Resources and SFB RWQCB) about the development of an

organized and accessible information management system (MS). Many a$encies have

adopted, or are currently adopting an IMS. It is the Program's intention to,adopt an IMS
that is consistent with the Central Valley and San Francisco Bay Boards' to allow data

exchange.

The Progranr's IMS will house data collected for each watershed in the county and

provide a valuable tool for Co-permittees to access watershed related information. It is
the Program's intent to adopt an MS and begin entering daia in FY 200312004, in

coordination rvith the Program's Proposition l3 grant (See Fiscal Year 200212003 Annual

Report Volume I - Section 8 - Contra Costa Citizen Watershed Monitoring/Assessinent



Program). Additionaily, it is the Progranr's intention to link the IMS u,ith the GIS system,

allon ing biological, physical, and chemical data to be integrated with currently available
graphical data. The MS will be housed on an independent server and in u'hich all co-
permittees will have access. Data entry will be conducted through the Program, to ensure

the highest quality assurance and control protocols are implemented.

Phase 2: Implemqntation of CCI\{.A,P i4lo Pilot Watershed (i.e. Alhar4bra Cf,eek)

To properly test the watershed assessment protocols and methodolory adopted by the
Program, Alhambra Creek, Martinez, CA was chosen as the Program's pilot watershed.
CCMAP was implemented into Alhambra Creek watershed in Fiscal Year 20001200L.
Building on the success of CCMAP in the Alharnbra Creek watershed, the Frogram
continued to assess Alhambra Creek watershed and exp'anded into three additional
watersheds (Pinole., Creek, Upper Marsh Creek, and Upper Kellogg Creet) in .FY
700112002: In FY 200212003. the Prograrh again assessed the,Pinole Creek, Upper
Kellogg Creek, and,Upper Marsh Creek watersheds, assessed an additional'watershed
(Las Trampas Creek), and supported the Friends of Alhambra Creek in conducting
bioassessments in Alhambra Creek.

St's I em a I i c S e I e ct i o n of lVa t e rsh ed s a n d' S atnpl i n o Si t e s /Req ch es

It is the Program's intent to create long-term assessment programs in a variety of Contra
Costa County watersheds over the next few years. Through the Creeks Inventory Project,
the Program has delineated roughly 30 watersheds of manageable size wilhin the county,
The Program's current group budget for field assessments ($75,000) allows three (3)
watersheds, based on l0 sites per watershed, to be assessed each flscal ye^r. Therefore,
given the limited budget, the ,Program must only select watershedq of interest and
potentially extrapolate the information gained rvithin these watersheds to others that have
not currently 'been selected for assessment. To facilitate the process of selecting
watersheds, a list of selection criteria was created. Each winter the Programts Monitoring
and lnspection Committee may chose to review the criteria and select additional
watersheds for assessment in the following spring.

CCMAP currently assumes selected watersheds will be assessed by the Prograrn for two
(2) consecutive years. Following year two (2); it is the Program's goal to coordinate and

facilitate a voluriteer monitoring effort that will sustain a long-term assessment program
within the selected watershed (See CCMAP Phase m - Volunteer Training and

Volunteer-led Bioassessments)" In FY 200112002, the Program applied for a Proposition
13 Grant to support volunteer-led bioassessments. In FY 200212003 the Program was

notified that they had been awarded a grant of $250,000. Through funding from the grant,

the Contra Costa Citizen Watershed Monitoring/Assessment Program (Citizen

Monitoring Program) will be created. Please see the Program's Fiscal Year 2002/2003
Annual Report, Volume I, Section 8 for more information.

Once watersheds are selected, sampling reaches/sites must be chosen. Rather than

randomly choosing sampling sites throughout the watershed, a small number of "fixed"



sampling sites are strategically selected throughout the watersheds. Sites in essence

divide the watershed into sub-basins by determining drainage patterns through
topography and drainage inventory data. Sampling reach locations were determined by
examining a variety of characteristics including upstream land uses, stream order, future
degradation/recovery potential, BMP locations" and site accessibility. Information
colleited at these sites rvill help charactenze each individual sub-basin that is delineated
by sampling sites., Sampling sites selected at areas where valuable cost-effective
inforniaiion ian be collected and analyzed will also help in determining changes (positive
or negative) in beneficial uses and evaluate BMP effectiveness.

tion relatedIn Fiscal Year 2003 /2004, the following watershed and sampling reach selecl
tasks must be completed prior to the spring 2004 sampling period:

o Select two (2) additional watershed to conduct field surveys in Fiscal Year
2003/2004; and,

. . Corrduct reconnaissance on Las Trampas Creek and the additional trvo
rvatersheds to select sampling reaches.

P ot ent i al P ol lution Sources .for Sel ected Sub-bas ins

A list of potential pollutant sources, based on land use and data generated from studies
(i.e., PCO Source Assessment), is currently being developed for each watershed within
the Contra Colta County. This list will create a broad list of potential pollution sources
that can be systematically utilized if a particular type of impairrnent is evident in a
particular sub-basin. Through the POC Source Assessment development, this list will be
integrated into the Prograrn's GIS and IMS systems to help characterize watershed health
and determine a potential source(s) of impairment(s) within a given sub-basin.

lla t e r s h ed F i e I d Surve-vs

Bioloeical Assessments
Biological assessnients were conducted in spring 2001 at l0 sampling reaches within
the Alhambra Creek watershed. In spring 2002 assessments were conducted in three
(3) additional watersheds (Pinole, Upper Marsh, Upper Kellogg), while 10 reaches
were again assessed in the Alhambra Creek watershed. A total of 29 sampling
reaches were selected and assessed in the four (4) watersheds in Fiscal Year
2001102. Eleven (11) sampling reaches were assessed in the Pinole Creek watershed,
four (4) in the Upper Marsh Creek watershed, and four (a) in the Upper Kellogg
Creek watershed. In spring 2003, the Program continued to expand CCMAP into
additional watersheds in Contra Costa County. The Program sampled eleven (l l)
sites in Pinole Creek watershed, four (4) sites in the upper Marsh Creek wdtershed,
trvo (2) sites in the upper Kellogg Creek watershed (i.e., Mallory Creek), and twelve
(12) sites in the Las Tranrpas Creek watershed. The selection of sampling reaches
and assessments in each watershed was cdoidinated with wateqshed stakeholders and

volunteer monitors.



Bioassessments were conducted by Scott Cressey and Associates. Laboratory
bioassessment analyses were conducted Dr. Richard Bartoff. Quality assurance

procedures \^'ere conducted by the Department of Fish & Game, Aquatic
Bioassessment Laboratory. A detailed report of the 2002 Rapid Bioassessment
Project is available through the Program upon request. The 2003 report on Alhambra
Creek, Pinole Creek, Upper Marsh Creek, Upper Kellogg Creek, and Las Trampas

Creek watersheds will be available in winter/spring 20A4, and included in the
Program's Fiscal Year 2003 /2004 Annual Report. Please see ,A,ttachment A for
additional inforrnation on 2003 CCMAP activities.

Physicat Habitat Assessments
Stream physical habitat assessments were conducted by Scott Cressey and

Associates during bioassessments in spring 2001, 2002 
'and 2003 and will be

conducted again in spring 2004. Assessments provide valuable infomration on
potential stream habitat impacts. Physical Habitat Assessment Protocols are included
iir Anachment A. A revised CCMAP field worksheet is included in Attachment B.

Ambient Chemical Monitorine
Basic,phyqicgl (temperature) and ghernical 0)H, D,O., conductivity) parameters were

measured during field bioassessments in 2001., 2002 and 2003. Collected data will
help Program Staff better unddrstand the.general water quality of Contra Costa
streains and help provide background information needed to suggest future studies.
Anrbient chemical parameters will again be measure in selected watersheds in spring
2404.

Photo Documentation
In Fiscal Year 2001/02 the Program conducted a pilot photo documentation project.
The project utilized the State Water Resource Control Board Clean Water Team's
photo documentation protocol (Attachment C). A representative. photo of each

stream reach was digi.tally recorded where bioasiessments were conducted. Field
technicians used a handheld global positioning system (GPS) unit to record site

locations at all photo documentation points..The protocol was deemed valuable in
FY 200212003 and potentially useful in determining changes in the physical

attributes of sampling reaches. The protocol was again used in spring 2ACF.

Streambed Substrate Composition
The Program also conducted a pilot streambed substrate composition project in
Fiscal Year 200112002 to better quantiry stream substrate composition and

complexity. Tlre project consisted of systematically measuring the size of streambed

substrate material (e.g. sand, pebbles, cobbles, boulders) at each sampling reach. A
worksheet was created by the Program to aid the field technician in recording
substrate size. An evaluation of the protocols usefulness is included in the 2002

Rapid Bioassessment Report.



ln summary, results indicated ihat there was no significant difference behveen that
data collected from the tu,o methodologies. Therefore, the comparison betrveen
methodologies indicates that qualitative assessments of substrate composition are an
accurate estimate of substrate composition in riffles. Given these findings, in spring
2003 the Program decided to continue to conduct qualitative estimates of substrate
composition, rather than measure quantitatively.

Data Entrv

Collected data will be entered into the Frogram's 'IMS, foltowing the adoption of and
IMS structure. Quality control and assurance protocols will be followed to ensure highest
quality data is entered into the IMS. Data will eventually be cohverted to the Program's
GIS system, allowing more extensive watershed analysis to occur.

,

Follou,ing the second year of sampling and analysis of biological, physicat, and chemical
data collecteiJ in each selected watershed, particular geographical area(s) of concern
u'ithin the watershed may be selected for a more focused study(s). These areas (sub-
basins) will then be prioritized according to the extent of degradation and recovery
potential. Distinguishing high priority sub-basins and refeiring to the relevant established
potential source list, will allow the Program to focus resources (i.e. special studies and
additional nronitoring) on particular areas where recovery is possible'.

Prioritization sub-basins u,ithin the Alhambra Creek watershed followed the completion
of the 2002 bioassessment report in spring 2003. Data collected in 2001 and 2002 were
analyzed and compared between adjiceni sites to determine if significant changes in
biological' metrics. were evident. Benthic macroinvertebrate (BMI) community
composition data indicate that the following two areas within the watershed may be of
interest to conduct additional studies:

. Lower Arroyo del Hambre (ADH) between sites ADH-2 & AHD-I and,

. lower Franklin Creek (FC) between FC-2 & FC-I,5. :

Phase 3: Votunteer Trai{rins. Recommendations, pnd, Continued l\{gnitoqins

Volunteer Lrrainino

As previously mentioned, CCMAP currently assumes Program selected watersheds will
be assessed by the Program for trvo (2) consecutive years: Following year two (2), it is
the Program's goal to support a volunteer monitoring effort that will sustain a long-term
assessment program within a selected rvatershed. To facilitate the developmeni of a long-
terrn assessnrent program in a watershe{, the Program intends to conduct a volunteer
rapid bioassessment training workshop annually. Volunteers will receive training in the



previously mentioned rapid bioassessments, physical ha'o-itat anallsis, and ambient
chemical monitoring.

The Program conducted the First Annual Volunteer Rapid Bioassessnrent Training
Workshop in April 2002. The training was performed by the Sustainable Land
Stervardship Institute (SLSD and Program staff. The Program conducted the Second

Annual Volunteer Rapid Bioassessment Training Workshop in Mareh 2003, which was
also facilitated by SLSI. Approximately 25 people registered for the 2003 workshop;
including volunteers from Kirker Creek, Alhambra Creek, Marsh Creek and San Pablo
Creek watersheds. The workshop equipment and materials needed for training and

fieldwork were provided by the Program. The Prograrn intends to conduct the Third
Annual Volunteer Rapid Bioassessment Tfaining in Spring 2004.

Vo[u n teer Led B i oas s es sm ents

Following two years of consultant-led bioassessments in Alhambra Creek, the Program
supported the "Friends of Alhambra Creek" in conducting bioassessments in FY
200212003 at.five (5) sites in the Alhambra Creek watershed. All sites rvere previously
sanrpled in FY 2OOl/2002"by the Program. Fieldwork was'conducted by volunteers and

the Program provided on-hand support during data collection. To maintain data integrity,
laboratory identification and quality controVassurance is cunently being performed by
professional entomblogists. Data will be analyzed by the Program and provided/preseirted

to the "Friends of Alhambra Creek" in FY 2003/2004.

In FY 200312004, the Program will iontinue to support vqlunteer-led bioassessments in
Contra Costa County through the development and implementation of the Contra Costa

Citizen Watershed Monitoring/Assessment Program (Citizen Monitoring Program),
rvhich will be created through Proposition l3 funding. Volunteer-led bioassessments are

current'ly scheduled to be conducted in Alhambra Creek, Pinsle Creek, Upper Mdrsh
Creek, Wildcat/San Pablo Creek and Kirker Creek watersheds in FY 200312004

(depending on Proposition l3 contract completion date).

Secontmenclation Qf (uture Sndies in Sltb-basins

Based on data generated from assessments and previous information, and the
prioritization of''sub.basins, Program Staff will suggest future studies aimed at

determirring particular sources' of stormwater pollution in a given watershed. Future
studies may include; more detailed biological surveys; mapping; chemical monitoring;
toxicity testing; and extensive source identification through stormwater inspections and

illicit discharge control activities.

Follorving the completion of the analysis of the Spring 2002 results, Program staff
provided recommendations to the Watershed Assessment and Monitoring (WAM)
committee to conduct follow-up studies'in two areas of the Alhambra Creek watershed

(i.e., Iower Arroyo del Hambie (ADH) between sites ADH -2 & AHD-I and Lorver
Franklin Creek (FC) beween FC-2 & FC-1.5) io determine if there are significant



differences between water quality parameters.collected upstream and downstream of the
areas in question. The Management Committee approved funding to conduct Alhambra
Creek follow-up studies in FY 2002,12003. The studies will likely'begin in Autumn or
Winter 2003. Results rvill be included in the FY 200312004 Annual Report. A draft
prqject plan is included the.Program's Fiscal Year 200212003 Annual Report, Volume I,
Section 8, Appendix "C",which describes the studies in more detail.

Developntentgnd Imolementation .of BMPs and Contrgl Measures

Following sub-basin prioritization through the collection of data, particular pollutants and

sources may be identified. This identification will allow Program Staff to suggest

appropriate BMPs and control measures.for particular pollutants in speeific sub-basins. It
is the Program's aim, through proper BMP implementation, to inevitably reduce
pollutants from entering Contra Costa County waterways. BioasseSsment or other

techniques may be used to monitor implemented BMPs within a given watershed.

Reetaluation of Waiershdds and CCMAP Methodoloq'-'-__--_--
To obtain adequate data and information needed to properly assess watershed "health"
and determine BMP effeotiveness, reevaluation of watersheds rnay be necess,ary. The
Program is committed to making CCMAP a "living" methodology, which rnay need to be
refined and refocused. The CCMAP methodology will evolve with new priorities and

changes in the particular Watershed being assessed.

Bu.ilding on the Information Collected

Although data initially collected .from the srnall number of sampling sites will only paint
a rough picture of water quality and biological integity within each individual watershed,

the information gathered will provide a foundation for additional studies. Once the
general condition of eaqh sub-basin is determined, priority areas within the watershed can

be identified and Program efforts more precisely directed towards smaller areas that may

need immediate attention. This method will generate usefuI data needed to make

management decisions and the allocate resources to.particular geographical areas.

The Program intends to continue assessing watersheds in Contra Costa County using

CCMAP methodology in future fiscal years. The Program had budgeted assessments on

seven watersheds within the next three. years. A tentative schedule of assessments,

training, and analysis is included in Attachment D.

Integration rvith Regional and State Strategies

It is the Program's intent that CCMAP rvill complement Regional (RMP & RMAS) and

State (SWAMP) monitoring and assessment efforts intended to reduce/eliminate pollutant

loads.from entering the San Francisco Estuary and it's tributaries. CCMAP will also



coordinate with and utilize infonrration gained through Bay Area Stormrvater
Managenrent Agencies Association (BASMAA) and Program sponsored special studies.

Available Resource Utilization

CCMAP rvill incorporate all available resourCes including: knowledge of stakeholders
within each watershed, county land use maps, previously developed GIS data, special
study information, data generated from legional assessments of particular pollutants (e.g.

BASMAA's Mercury and PCB Study) and any additional valid information that can be

obtained.

j

CCMAP Timeline

To'successfully implement CCMAP into the Program's current monitoring strategies, a

timeline describing the tasks discussed above is located in'Attachment D. The timeline
outlines begiming and completion dates for all tasks and indicates which tasks are

cunently complete.

CCI\{AP Deliverables

o

a

A concise user-friendly monitoring plan used by the CCCWP to assess watersheds

and water quality within Contra Costa County.
A general picture of u'ater quality within each Contra Costa County watershed,
achieved through an assessment of general physical, biological, and ambient chemical
parameters.

A useful geographical information system (GIS) available to all Co-permittees.
Base-line data available to determine recovery/degradation of beneficial uses and

effectiveness of BMP implemeniation.
Useful information regarding condition and character of watersheds within Contra
Costa County.
A vehicle necessary to pinpoint specific geographic.al areas of concern rvithin
individualwatersheds and direct specific studies and Program resources.

An organized accessible water quality information management system accessible by
Co-permittees and Program staff.

o A volunteer training progmm designed to enable citizens to conduct'bioassessments



Attachment "A"

2003 Rapid Bioassessment Scope of Work (SOW)

and

California Department of Fish and Game Rapid Bioassessment
and Phvsical Habitat Assessment Protocols



ATTACHI\IENT *A
2OO3 RAPID BIOASSESSI\{ENT PROJECT

SCOPE OF IYORK

The consultant's scope of u,ork for the CCMAP's 2003 Rapid Bioassessment Project @roject)
includes the following responsibilities:

o . Select and m.ark the benthic macroinvertebrate (BMD sampling stations on new streams;
o Locate previously established BMI sarnpling stations on designated streams sampled in2002

and refresh markers as needed;
o Select and mark a repeatable'photo point at each BMI sampling station and take one digital

photograph per station at the time of the BMI sampling;
. Sample macroinvertebrates at28-33 designated stations following CSBP protocols;
o Process 10 randomly chosen samples with additional BMI for'rnethods compariso4;

Supervise citizen volunteers in sampling four. stations on Alhambra. Creek;
o Record ambient water chemistry and Physical Habitat Assessment data at each

macroinvertebrate station followingihe CSBP; 
-

o Measure and record stream flow at each BMI sampling station during the macroinvertebrate

o Arrange and contract for laboratory processing and analysis of all macroinvertebrate samples;
plus QA/QC samples;

o Prepare and submit a First Draft, Second Draft, and Final Report describing the methods and

results of the 2003 sampling effort;
Attend up to three meetings at the Programts bffice in Martinez; and

o Participate in the citizen volunteer training session in March, 2044.

STUDY AREA

Consultant responsibilities during the.past trro years of the CCMAP's Rapid Bioassessment
Projects have included sampling l0 stations in. the Alhambra Creek drainage. In 2003 this'
propedure will.be modified as follows: four slations in this drainage will be sampled by citizen
volunteers under the Consultant's supervision. In additions to supervising and assisting citizen
volunteers in the Alhambra Creek drainage, the Consultant will be responsible for sampling the

following drainages:

o Pinole Creek (2002BMI stations PNL-I through PNL-10 plus SI-l);
o Upper Marsh Creek (2002 BMI stations CUR-I, UMR-I, UIvIR-2, and UMR-3);
. Mallory Creek (2002 BMI stations MAL-I and MAL-2); anA

. Las Trampas Creek (10-12 new BMI stations).

SAIUPLING I\{ETHODS

Methods for BMI community sampling, photographing sites, establishing coordinates, recording
water quality characteristics, and characterizing the physical habitat of each BMI sampling reach

will follow the protocols used during the Program's 2002 field effort. "Pebble counts", a



quantitative substratermeasurement technique used in the 2002 effort, will not be'employed"
during the 2003 study. The protocols for these methodologies are described in detail in the
report entitled, *2002 Rapid Bioassessment Project" by Cressey & Associates and EOA, Inc. on

file with the Contra Costa Clean Water Progranr.

SAI}TPLE PROCESSING

Sample processing and BMI identification will be conducted by qualified subconsultants. The
BMI identification will be contracted to a specialist who participates in the Califomia
Bioassessment Lao-oratories Network (CAMLnet) and is.approved for CSBP sample analysis by
the Water Pollution Conhol Laboratory California Department of Fish and Game (CDFG).

All BMI samples will be processed following CSBP protocols. In particular, organisms will be
randomly selected from a grld. until 300 macroinvertebrates have been removed. These

organisms will be identified by a qualified entomologist using the LevCl I Standard Taronomic
Efort as described in the'CSBP. 'Ih-e 2003 Project will differ from the 2002 effort in that a
methods comparison will be incorporated into the sample processing-. One randgmly chosen

sample from each of 10 stations sampled in 2003 will have an additional 200 macroinvertetrates
removed for identification and enumeration following the standard procedure of removing 300
'macroinvertebrates. This will allow a cornparison of the results of working with 300
macroinvertebrates per sample versus 500 per sample.

Quality control and assurance (QA/QC) of laboratory identifications will conducted by randomly
selecting l0% of the samples collected and re-identiffing the organisms contained within the
voucher samples. QA/QC analysis will be conducted by a CDFG approved,laboratory.

SCHEDULE

The 2003 BMI sampling will begin in late March or early April as dictated by flow conditions in
the streams to b.e sampled. It is anticipated that sampling Alhambra-Creek with the,citizen
volunteers will occur on weekends to: accornmodate their schedule. Unless unusual weather

conditions occur, sampling will be completed.by the end of April or shortly thereafter. The first
draft Report will be submitted to the Contra Costa Clean'Water'Program. for technical review by
November 30, 2003. .A, seoond draft will be submitted within 15 calendar days of receiving
comments on the first draft. A final report will be submitted no later than January 31,2004.
Participation in the citizen volunteer training session is anticipated to occur in March 2004.

PROJECT DELIVERABLES

The products submitted to the Program will consist of two draft versions and a final version of
the report. The draft reports will be submitted to the Contra Costa Clean Water Program as one

unbound copy of each. The Final Report will be submitted the Program as five bound copies and

one unbound reproducible copy.



C,4LIFORNIA DEPARTI,TENT OF FISH AND GAME TYATER POLLUTION CONTROL I.ABORATORY

AouATIc BIO.ilSSESSI/ENr LABORATOR)' RE\!;!9N_DATE - MAy. 1999; | - ! :r 
'

CALIFORNIA STREAN{ BIOASSESSN{ENT PROCEDURE
(Protocol Brief for Biological and PhysicaVHabitat Assessment in Wadeable Streams)

The California Stream Bioassessment Procedure (CSBP) is a standardized protocol for assessing biological and

physical,{habitat conditions of wadeable streams in Califomia. The CSBP is a regional adaptatign of the national

Rapid Bioassessment Protocols outlined by the U.S. Environmental Protection Agency in 'Rapid Bioassessment

Prorocols foruse in Streams and Rivers" (EPA S4l-D-97-002). The CSBP is a cost-effective tool which utilizes

measures of the sueam:s benthic macroinvertebrate (BMI) cornmunity and its physical/habitat characteristics to

determine the stream:s biological and physical integrity. BMIs can have a diverse community shucture with
individual species residing within the sfream for a period of months to several years. They are also'sensitive, in
varying degrees, to temperature, dissolved oxy€en, sedimentation, scouring, nutient enrichment and chemical and

orga+ii pollution Biological,and physical assessment measures integrate the effects of water 9u{itf wer ftne, are.

senSitivi to muliiple aspects of water and habitat quality and can provide the public with a familiar expression of
ecological health.

The purpose of this Protocol Brief is to introduce the techniques,of bioassessment to aquatic r€source professionals

and, hopefully-, to encoprage them to incorporate measures of biological and physicaltrabitat into their waterquality

programs. The use of this procedure will ensure that the data they generatb can be used by state regUlatory agencies

and will be compatible with a statewide bioassessment effort. the Protocol Brief is only I slnna,ry-and dges no!

contain all the.inforination that may be requiied to implement a:bioassessnent progfttm; Additisnal information and

updates on bioassessment can be obtained by visiting the California Aquatic Bioassessment Web Site at
wrvrv.dfg.ca.gov/cab rv/cabn'ho m e.html.

CALIFOR\IA DEPARTIIIENT OF FISH AND GAI\TE SCIENTIFIC COLLECTING PERMIT

Anyone who collects fish, amphibians, or invertebrates from the waters of the state must have in their possession a

DFG Scientific Collecting Permit. fire permit pan be obtained from the DFG License and Revenue Branch in

Sacramento (916 227-2ZiS;. fnosr p.oilu conducting biodssessment in California should speciff on the permit

application, that they will take freshwater invertebrates (authorization 5) and incidental fish (authorization 6) and

amphibians (authorization 8). It is atso advisable to contact the local Game Waiden and Disrict Fisheries Biologist

.t the closest Regional Oflice prior to collecting. Starting in summer 1999, everyone indicating that they will be

conductlng bioassessment in California will receive the most recent version of the CSBP Protocol Brief and an

AccessT database program to store, process and return a copy of the collected'data.

FIELD PROCEDURES FOR COLLECTING BI\fl SA]\{PLES AND ASSESSING PHYSICAI./
HABITAT QUALITY

The CSBP cag be used to detect aquatic impacts from point and non-point sources of pollution and for assessing

ambient biological condition. The sampling unit is an individual riffle or riffles within a reach of sream depending

on the type ofsampling design used. Riffles are used for collecting biological samples because they are the richest

habitat for BMIs in wadeabie streams. The BI\{I sampling procedures described in this Protocol Brief are

intended for sampling n'adeabte, running r.vater streams rvith available riffle habitats; There.are approved

modifications of this procedure for narrow (< lm) streams, wadeable streams with sand or mud bonoms nnd

chann€lized streams. . There are also procedures for lentic or still water environments. Cilntact DFG or visit the

Califomia Aquatic Bioassessment Web Site for more information.



Point Source Sampling Design

There will be discemable pernrbations; impacting
structures or discharges into the stream rvith point sources
of pollution. The sampling unis will be individual riffles
within the affected section of stream and an upstream
unaffected section. At least one riffle in the unaffected
section should be sampled and one or more riffles in the
affected section depending on the amount of detail that is
required on downstream recovery. The riffle.s used for
sampling BMIs should have relatively similar gradieng
substrate and physicalhabitat characteristics and quality.
One sample will be collected from 3 randomly chosen
transects ln each riflle, 

.

Usp the following step-by-step procedwes for collecting
BMIs using the point source sampling desigil

Non-point.Source Sampling Design

There will be no obvious perturbations or discharges into the sfieam

with non'point sources of pollution. This sampling design is
appropriate for assessing an entire stream or large section of stream.

The sampling unis will be riffles within a reach of stream. The steam
reach must contain at least 5 riflles within the same streai'n order and

relative gradient. One sample rvill be coltected from the upstream
third of 3 randomly chosen riffles.

FIELD EQUIPMENT AND SUPPLIES
> Measuring taPe

> D-shaped kick net (0.5rnm mesh)

> Standard Size 35 sieve (0.5mm mesh)

> Wide'mouth 500 ml Plastic jars

> White sorting pan and forcePs

> 95Vo ethanol
> Califomia Bioassessment Worksheet (CBW)
> PhysicaVHabitat QualitY form
> Chain of CustodY form
> Random number table
> pH, temperature, DO and conductivity meter

> Stadia rod and hand leveV clinometer
> Densiometer/ Solar Pathfinder
> 'GPS 

unit or watershed topographic map

Bioassessment Sample Label

Riffle/ Reach Number:
Transect Number:
Stream Name:
Date/ Time:
Sample by:

Step l. Place the measuring tape along the bank of the entire riffle while being careful not to walk in the steam.
Each meter or 3 foot mark represents a possible transect location. 'select 3 transects from all possible meter marks

along the measuring tape using a random number table. Walk to the lowest transect before proceeding to Step 2.

Step 2.. Inspect the fiansect before collecting BMIs by imagining a line going from one ba4k to.the other,

perpendicular to the flow. Choose 3 locations along that line where you will place your net to collect BMs. If thC

substrate is fairly similar and there is no structure along the tansect, the 3 locations will be on the side margi4s and

the center of the stream. If there is substrate and structure complexity along the transec! then as much as possible,

select the 3 collections to reflect it.

Step 3. After mentally locating the 3 areas, collect BMIs by placing the D-shaped kick-net on the subshate and

disturbing a lx2 foot portion of substrate upstream of the kick-net to approximately 4-6 inches in depth. Pick-up

and scrub large rocks Ly hand under water in front of the net. Maintain a consistent sampling effort (approximately

l-3 minutes) at each site. Combine the 3 collections within the kick-net to make one lcornpositee sarnple.

Step 4. Place the contents of the kick-net in a standard size 35 sieve (0.5 mm mesh) or white enameled tay. Remove

the larger twigs, leaves and rocks by hand after carefully inspecting for clinging organisms. If the pan is used, place

the material through the sieve to rgmoye lhe water before placing the material in the jar. Place the sampled material

and label (see box) in a jar and cornpletely fill wittr 95% ethanol. Never fill a jar more than 2/3 full with sampled

material and gently agitate jars that contain primarily mud or sand.

Step 5. Proceeding upstream, repeat Steps 2 through 4 for the next two randomly chosen fiansects within the riffle.
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Use the following step-by-step procedures for collecting BMIs using the non-point source sampling design:

Step l. Randomly choose 3 of the 5 riffles within the stream reach using the random number table.

Step 2. Staning with the downstream riffle, place the measuring tape along the bank of the entire riffle while being

careful not to walk in the stream. Select I transect from all possible meter marks along the top third of the riffle
using a random number table.

Step 3. (See Point Source Sampling Design Step 2)

Step 4. (See Point Source Sampling Design Step 3)

Step 5. (See Point Source Sampling Design Step 4)

rpstream, Repeat Stet hin the stream reach.Step 6. Proceeding upstream, Repeat Steps 2 through 5 for the next two riffles witl

Sampling Design for Assessing Ambient Biological Conditions

Assessment of ambient biological condition utilizes both the point and non-point source sampling designs to cover

an entire watershed or larger regional area. Ambient bioassesirnent ptogntns are used to evaluate the biological and

physical integrity of targeted inland surface waters. Sream reaches should be established in the upper, middle arrd

lower portions of each watershed and above and below areas of particular interest. Quite often bioassessment is

incorporated into an existing chemical or toxicological sampling design. ln most cases,rthe rvater quality information

is being collected at a particular point on the stream. Although there will be the tendency to use the point source

design, try to convert to a non-point reach design for biological sampling.

I\{easuring PhysicaVHabitat Q uality

The physicaltrabitat scoring criteria is an EPA nationally standardized method. It is used to measure the physical

integrity of a,stream and can be a stand-alone evaluation or used in'conjunction with a bioassessment sampling evenl

DFG recomrnends that this procedure be conductdd on eyery reach of stream sampled as part of a bioassessment

progpm. Fill out the Physicaltlabitat Quality Form for the entire reach where the BMI samples were collected as

part of a non-point source sampling design. Some of the parameten do not apply to a single riflle, so this procedure

is usually not performed as part of the point source sampling design. This procedure is an effective measure of
a stream:s physicaUhabitai quality, but requires field training prior to using it and implementation of quality

assurance measures throughout the field season. A detailed description of the scoring criteria is available through

the Califomia Aquatic Bioassessment Web Site.

I\{easurlng Chemical and PhysicaVHabitat Chaiacteristics

Measurements of the chemical and physicaUhabitat characteristics are used to describe the riffle environment and help

the water resource specialist interpret the BMI data. The information can be used to classiff stream reaches and to'

explain anomalies that rnight or.u, in the data. They are not necessarily a good substitute for a quantitative

lisheries habitat survev.



Use the follov'ing step-by-step procedures to nrcasure chenical and physical/habitat charocteristics:

Step l. Water temperatue, specific conductance,.pH and dissolved oxygen should be measured at the sampling site

using approved standardized procedures and instruments.

Step 2. Record the riffle length determine for the procedure to choose the transect locations. Eslimate the average

riflle width by averaging several measurements along its length. Measure the riflle depth by placing the stadia rod

at several places within the riffle and averaging the measurements.

Step 3. Estimate or.measure the entire lengfh of the reach where the three riffles are chosen as part of the non-point

source sampling design.

Step 4. Measure the riffle velocity using a flow meter placed in front of the three locations along the transect(s)

where the BMI samples were collected. Average the readings.

Step 5. Estimate the percentof the riffle surface that is covered.by shade from streamside vegetation (canopy cover)

using a densiometer at several places along the riffle and averaging the readings.

Step 6. Determine substrate complexity and embeddedness by applying Parameters I and 2, respectively fiom the
physical/Habitat Quality Form to the riifle where the BMI sample was collected. Use the entire riffle to assess these

parameters and make note if the area along the transect(s) is considerably different from the rest of the riffle-

Step 7. Visually estimate the percent of riffle in each of the following subsfrate categories: fines (<0.1"), gravel (0.1-

2"), colble (2-10!), boulder (>10') and bedrock (.r-o_lia), U.se the entire riffle t9 rysess 
this parameter and make note

if the area along the transect(s) is considerable different from the rest of the riffle.

Step:8. Estimate substrate consolidation by kicking the substrate with the heel of your wader boots to note whether

it is loosely, moderately or tightly ceminted. The estimatg should also take into consideration the hands-on

experience ob-tained from collecting the BMI sample.

Step 9. Measure the gradient or slope of the riffle using a stadia rod and hand level or a clinometer.

Using the California Bioassessment Worksheet

A Califomia Bioassessment Worksheet (CBW) should be filled out for each individual riffle when following the Point

Source Sampling Desigrl and for the entire reach when using the Non-point Sampling Design. Use the following

step-by-step procedures for filling out the CBW:

Step l. Enter the watershed and stream name, date and.time of gample collection, name of the company or agpncy

coliecting the samples, sample identification number(s), and a short site description on the CBW.

Step 2. Enter the names of each crew member in the Crew Member Box.

Step 3. Determine the longitude and latitude coordinates and eleyation from a GPS unit or watershed topographic

rui. D.t.*ine which Catifurnia ecoregion or sub-ecoregion the site is located in by using the U.S. Forest Service

map obtained b,y visiting the Califomia Aquatic Bioassessment Web Site. Record this inforrnation and any other

comments on the sarnpling site in the Site Location Box.
l,

Step 4. Record the water temperatule, specific conductance, pH and dissolved oxygen measurements in the Chemical

Characteristics Box.
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Step 5. Record the physical/trabitat characteristics in the Riffle/Reach Characteristics Box. For the Point Source

Sampling Design, record the riffle lengh; the 3 transect locations along the riffle and the physicalhabitat

characteristics information (starting with Ave. Riffle Width) on the lines below the kiffle l'l column. For the Non-
point Source Sampling Desigrt, record the reach length, the toal score from the PhysicaUllabitat Quality Form and

all physical/trabitat characteristics information on the lines below the kiffle l" through lriffle 3" columns.

Step 6. Record tlie name and address of the Bioassessment Laboratory that received the samples along with the

laboratory sample numbers if they are different than the field sample identification numbers

Using the Chain of Custody (!OCl Form

The Chain of Custody (COC) form is a necessary part of collecting BMI samples. It is an official document for
tracking the samples from the field to the laboratory and then to their final storage area. The COC will also provide

important information if samples are lost or misplaced. Use the following step-by-step procedures for using the

COC: 
,

Step l. At the end of the field day, record the following information on the COC for each group of BMI samples:

ptogru. name; rvatershed nu-.; field ID numbers; sampling dates; and name, address, telephone number and

signature of one of the crew members collecting the sample.

Step 2. Fieid samples and COCs must remain in a locked sample depository until a decision has been made to send

them to a bioassessment laboratory for processing.

Step 3. When transporting to a bioassessment laboratory, each group of samples must be accompanied by a COC.

Upon delivery, a Bioassessment Laboratory Number will be assigned to each sample. Record:this number on the

COC and each individud CnW along with the name and address of the bioassessmbnf laboratory. Whenall samples

listed on the COC are accounted for, then the individual delivering the samples will sign the "Released By" portion

and the laboratory personnel will sign the "Received By" portion of the

COC. The original COC will remain at the laboratory and a copy will
be retained by the project supervisor.

PROFESSIONAL (LEVEL 3) LABORATORY PROCEDURES

The CSBP has three levels of BMI identification. Level 3 is the

professional level equivalent and requires identification of BMIs to a
standard level of taxonomy, usually to genus and/or species level. All
professional Bioassessment Laboratories should belong to the
California Bioassessment Laboratories Nehvork (CAI\ILnet). This

organization was conceived to provide technical assistance to
laboratoribs and ensure that laboratory efforts are consistent

throughout Califomia. Contact DFG or visit the California Aquatic
Bioassessment Web Site for information on CAMLnet.

LABORATORY EQUIPMENT
> Dissectingmicroscopes

> Gridded picking tay
> Wide-mouth glass jars
> Glass peti dishes
> Vials
> Taxonomic Keys
> 70Yo EIOW 5o/o glycerol
> Fine dissection forceps
> Standardized taxonomic list
> Waterproof paper/ pencils

> Laboratorybenchsheets
> Random number generator
> Chain of Custody form



Subsampling

Step l. Retrieve the sample from the sample depository and cross-check the sample number with the bioassessment

laboratory number on the COC.

Step 2. Empty the contents of the sample jar into the # 35 sieve (0.5 mm mesh) and thoroughly rinse with water.

Step 3. Once the sample is rinsed, clean and remove debris larger than 2 inch. Remove and discard green leaves,

trvigs and rocks. Do not remove filamentous algae and skeletonized leaves. :

Step 4. After cteaning, place the material into a plastic tray marked wittr equally sized, numbered gnds (approximately

2x2 inches). Do not allow any excess water into the tray. Spread the moisl cleaned debris on the bottom of the tay
using as many grids necessary to obain an approximate thickness of 2 inch. Make an.effort to distibute the material

as evenly as possible.

Step 5. Remove and count macroinvertebrates from randomly chosen grids until300 BMIs are rernoved. Place the

BMIs in a clean petri dish containing 70Yo ethanol/S% glycern. Completely count the remaining organisms in the

last grid but do not include them with the 300 used for identification. The final count should be recorded on the

benchsheet for eventual abundance calculations

Step 6. The debris from processed grids should be put in a clean ilremnante jar and the remaining contents of the bay
should be placed'back into the original sample jar. Both jan should be filled with fresh 70olo ethanol, labeled

(bioassessrnent laboratory number and eitheiloriginale.or kemnantg) and returned to the sample depository.

Identification of BMIs

Step 7. Identi$ the 300 BMIs from each sample to the standardized level recommended by CAMLnet using

appropriate taxonomic keys.

Step 8. Place identified BMIs in individual glass vials for each taxon. Each vial should contain a label with ta,ronomic

name,.bioassessmeot laboratory number, sfreatrn, county, collection date and collector's name. This voucher

collection should be labeled and returned to the Sample Depository.

Step 9. Record taxonomic information on a Macroinvertebrate Laboratory Bench Sheet. The bench sheet should

include the following information: watershed or project name; sampling date; sample ID number; bioasgessment

laboratory ngmber; date of subsamplihg; name of subsampler; remnant jar number; taxonomy completion date; name

of taxonomiit; taxonomic list of organism and enumeration; total number of organisms; total number of taxa; list of
unkrtowns, problem groups and comments.

Step 10. Maintain a reference collection of representativespecimens of all accurately identified BMI taxa.

QUALITY ASSURANCE (QA) PROCEDURES FOR THE FIETD AND LABORATORY

QA for Collecting BMIs

The CSBP is designed to produce consistent, random sarnples of BMIs. It is important to prevent bias in riffle choice

and transect placement. The following procedures will help field crews collect unbiased and consistent BMI samples:
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l. ln using the CSBP, most sampling reaches should contain riffles that are at least l0 meters long, one meter wide

and have a homogenous graveVcobble substrate with swift water velocity. Tttere are approved modifications of
the CSBP rvhen these conditions do not exist. Contact DFG or visit the California Aquatic Bioassessment

Web Site for methdds to sample narrorv streams, wadeable streams with muddy bottoms and channelized

streams.

2. .A, DFG biologists or project supervisor should train field crews in the use of the BMI sampling procedures

described in tne bsgp. fi"ia personnel should review the CSBPs before each field ieason.

uld practice collecting BMI samples as described in the CSBP. The 2 ff
area upsteam of tlre sampling device should be delineated using the measuring tape or a rnetal grid and the collection

effort should be timed. Practice.repeatedly until each crew member has demonshated sampling consistency.

Throughoutthesamplingsea.son,.assurethateffortandsamplingarearemaincgnsistentbytiming
sampling effort and measuring sampled area for approximately 20% of the siimpling events. The results should be

discussed immediately and need not be reported.

QA for Measuring PhysicaUHabitat Quality

Physicalhabitat parameters are assessed u5ing a ranking system ranging from optimal to poor condition This rapid

ranking sysiem relies on visual evaluation and is inherently subjective. The following pro0edures will help to

standardize individual observations to reduce differences in scores:

l. A DFG biologist or a project supervisor shcluld train field crews in the use of the EFA physical,,habitat assessment

procedures, 'Coirtact DFG or visii the California Aquatic Bioassessment Web Site for a detailed description of the

procedures. Field personnel should review these procedures before each field season. .

2. At the beginning of each field season, all crew members should conduct a physicaltrabitat aisessment of nvo
practice stream reaches. Assess the first stream reach as a team and discuss in detail each of the,l0 physical/habitat

parameters described in the EPd procedure. Assess the second stream reach individually and when members are

finished, discuss the l0 parameters and resolve discrepancies.

3.Crews or individuuls urs"s.ing physicaVhabitat quality should frequently mix personnel or alternate'assessment

responsibilities, At the end oieach field day, crew members should discuss habitat assessment results and resolve

discrepancies.

4.The P.ro.iect Supervisor should randomly pre-select l0 - 20% of the stream reaches where each crew rnember will
be asked to assesi the physical,,habitat parameters separately. The discrepancies in individuat crew member scores

should be discussed and resolved with the Project Supervisor.

QA for the Laboratory

Laboratory analysi,s of,macroinvertebrate samples can be a significant cost for bioassessment programs. The CSBP

specifies identifieation ofBMIs to a standard level of taxonomy, usually to genus and/or species level. The CSBP

also requires subsampling procedures using a fixed count of 300 organisms. Employing these procedures with

confidence requires an effective quality assurance program. Complete quality assurance compliance will require a



minimal l0% cost overhead. However, it will allow for testing whether subsampling, organism enumeration and

taxonomic identification are consistent and accurate. Use the following procedures in the bioassessment laboratory

to ensuring that quality data is produced:

The California Macroinvertebrate Laboratory Network (CAMLnet) - All individuals, private consulting firms

and agency personnel using the CSBP laboratory procedures'should contact the WPCL for information on CAMLnec

fhir gtoup consists of personnel frpm bioasseisment laboratories'throughout California. The group provides a

forum where laboratory procedures are discussed and the BMI taxonomic levels are determined. It also provides

ta:conomic workshops and assistance with interlaboratory taxonomic verification.

Standard Operation Procedures (SOP) - Each bioassessment laboratory should produce an SOP mantral following

the pr.ocedures outlined in the CSBP, but with detailed instnrctions specific to each laboratory. The SOP manual-

should be maintained for all laboratory operations and updated regularly. The assigned personnel and the duties of
a Laboratory Supervisor and QA Taxonomist should be specified in the SOP manual. Customized bench"sheets

should be developed for each phase of subsampling antl identification.

Sample Handling and Custody - When sarnples arrive, laboratory staffshould inspect the samples for a sufficient
volumri of ethanol and labels for pertinent information including wate-r-body naflte, sample date and time, locatig-u

transeci number and sampler name. The steps discussed in the lUsing the Chain of Custody (COC)0 section in this

protocol should be fotlowed. The sample description information should be recorded in the Laboratory Sample

Inventory Log and each sample given a unique identification number. A written and electonic record should be

maintained t<i trace the sampies from entry into the laboratory through final analysis. Samples should be stored in
the a Sample Repository until processing and returned after processing.

Subsampling : Subsampling involves removing 300 organisms from each sample, or all organisms if the entire

sampie contains fewer than 300. The procedure to estimate abundance usually requires removing more than 300,

organisms from each sample; however, only 300 are retained for identification. The Subsampling Technician

systematically ransfers organisms from the sample to a collection vial then transfers the processed sample debris

(remnant) into a Remnantjar. At leaSt l0% of the Remnant samples should be examined by the QA Taxonomist for
organisms that may have been overlooked during subsampling. For subsamples containing 300 or more organisms,

the Rernnant sample should contain fewer than l0% of the total organisms subsampled. The Rernnant for samples

containing fewer than 300 organisms should contain fewer than 30 organisms.

Taxonomic Identification 4nd Enumeration - The CSBP requires that all organisms. are identified to a

standardized taxonomic level using established taxonomic keys and references. The QA Taxonomist should check

at least l0% of the samples for taxonomic accuracy and enumeration of individuals within each taxon. fite same

sample numbers that were selected randomly for the subsampling quality control shorrld be used for this procedure.

Miiidentifications and/or taxonomic discrelancies bs well as enumeration .ttots should'be norcd on the laboratory

benchsheets. The Laboratory Supervisor determines if the errors warrant corrective action.

Organism Recovery - During the sorting and identification process organisms may be lost, miscounted or discarded.

Taxonomists will record the number of organisms discarded and a justification for discarding on the laboratory

benchsheets. Organisms may be discarded for several reasons including: l) subsampler mistakes (e.g. inclusiort of
tenestrial or semi-aquatic organisms or exuviae), 2) smalt size (< 0.5 mm), 3) poor condition or 4) fragments of
organisms. The number of organisms recover€d at the end of sample processing will also be recorded and a percent

recovery determined for all samples. Concern is warranted when organism recoveries fall below 90%. Samples with

recoveries below 90% should be checked for counting elrors and laboratory benchsheets should be checked to

determine the number of discardid organisms. If the number of discarded organisms is high, then the technician that

performed the subsampling should be informed and re-trained if necessary.
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Corrective Action - Any qualiq control parameter that is eonsidered out of range should be followed by a standard

corrective action that includes two levels. Level I conective action includes an investigation for the source of error

or discrepancy derived from the quality control parameter. Level II conective action includes checking all samples

for the error derived from the quality sontrol parameter but is initiated only after the results of the'Level I process
justiS it. The decision to initiate Level II corrective action and reanalyze samples or conduct quality control on
additional samples should be made by the Laboratory Supervisor.

Interlaborator.y Taxonomic \/alidation - An external laboratory or taxonomic specialist should be consulted on

a regular basis to veriff taxonomic accuracy. Extemal validation can be performed on selected taxa to help the

laboratory taxonomists with problem groupsof BMIs and to veriff representative specimens of all taxa assembled

in a reference collection

Bioassessment Validation -:The CSBP recommends at least lCTo bioassessment validation where whole samples

of 300" identified BMIs are rindomly selected from all samples either for a particular project or for all samples

processed within a sbt time period such as each 6 months or a year. The labels should be removed from the vials and

replaced with a coded label that does not show the taxonomic name of the BMIs. The validation laboratory or
specialist'should be instnrcted to identiff and enumerate all specimens in each vial and produce a taxonomii list.
There will inevitably be some disagreements befween the bioassessment and the external laboratory on taxonomic

identification. These taxa should be re.examined by both parties and a resolution reached before a final QA report

is written. DFG is rvorking on this QA technique to determine the acceptable level of misidentification and

appropriate corrective actions.

DATA DEVELOPI\{ENT AND ANALYSN

The CSBP analysis procedures are based on the EPA:s multi-metric approach to bioassessment data analysis. The

EPA is developing procedures for multi-variate analysis of bioassessment data, but that method is not presented here.

However, the sampling protocols presented in this document were designed to facilitate the use of multi-variate
analysis and more information will be presented when standardizes techniques for Califomia become avallable.

A taxonomic list of the BMIs identified for each sample should be generated for each project along with a table of
sample values and means for tfiebiological merics listed on the last page of this documenl Variability of the sample

values should be expressed as ihe coeflicient of variability (CV). Significance testing can be use for point source

sampling programs and ranking procedures can be used to compare sites sampled using the non-point sampling

design (coirtact DFG for inforhation on ranking fonnulas). Ultimately, there will be a regional Index of Biological

Integrity (lBI) to compare sample site mean values.

Starting in summer 1999,anAccess7 database prognm to store, process and return a copy of the collected data will
be available. Contact DFG or visit the California Aquatic Bioassessment Web Site to learn more about the

availability of regional IBIs and the database program.
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Contra Cosfa Clean Water Program Eioassess ment Worksheet

Walershed:
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ATTACHMENT ..C''

Standard Operating Procedure 5.2.3

Photo Documentation Procedure

Introduction:

Photographs provide a qualitative, and potentially semi-quantitative, record of conditions in a
watershed or on a wateibody. Photographs can be used to document general conditions on a

reach of a stream during a stream walk, pollution events or other impacts, assess resource

conditions over time, or can be used to document temporal progress for restoration efforts or
other projects designed to benefit water quality. Photographic technology is available to anyone

and it does not require a large degree of training or expensive equipment. Photos canbe used in
reports, presentations, or uploaded onto a computer website or GIS program. This approach is
useful in providing a visual portrait of water resources to those who may never have the

opportunity to actually visitl monitoring site.

Equipment:

Use the same camera to the extent possible for each photo throughout the duration of the project.

Either 35 mm color or digiral color cameras are recommended, accompanied by a telephoto lens.

If you must change cameras during the program, replace the original camera with a similar one

comparable in terrns of media (digital vs. 35 mm) and other characteristics. A complete
equipment list is suggested as follows:

Required:
o Camera and backup camera
. Folder with copies of previous photos (do not carry original photos in the field)
o TopoEraphic and/or road map
o Aerial photos if available
. Compass
. Timepiece
o. Extra film or digital disk capacity (whichever is applicable)
e Extra batteries for camera (if applicable)
o Photo-log data sheets or, alternatively, a bound notebook dedicated to the project
o Yellow photo sign form and black marker, or,.alternatively, a small black board and chalk

Optional:
. GPS unit
. Stadia rod (for scale on landscape shots)
. Ruler (for scale on close up views of streams and vegetation)
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o Steel fence posts for dedicating fixed photo points in the absence of available fixed
landmarks

How to Access Aerial Photographs:

Aerial Photos can be obtained from the following federal agencies:

USGS Earth Science lnformation Center
507 National Center
12201 Sunrise Valley Drive
Reston, VA22092
8OO.USA.MAPS

USDA Consolidated Farm Serv.ice Agencies
Aerial.Photogrdphy Field Of{ice
222West2300 South
P.O. Box 30010
Salt Lake City, UT 84103-0010
801-524-5856

Cartographic and Architectural Branch
National Archives and Records Administration
8601 Adelphi Road
College park, MD 20740-6001
301-713'7040

Roles and Duties of Team:

The team should be comprised of a minimum of tvvo people, and preferably three people for
restoration or other water quality improve.ment projects, as follows:
1. PrimaryPho.tographer
2. Subject, target for centering the photo and providing scale

3. Person responsible for determining geographic position and holding the photo sign forms or

blackboard

One of these people is also responsible for taking field notes to describe and record photos and

photo points.

Safety Goncerns:

Persons involved in photo monitoring should ALWAYS put safety first. For safety reasons'

always have at least two 2 volunteers for the survey. Make sure that the area(s) you are.surveylng

either are accessible to the public or that you have obtained permission from the landowner prior

to the survey.
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Sonle safety concerns that may be encountered during the survey include, but are not limited to:

r Inclenrent weather
o Flood conditions; fast flowing water, or very cold water
. Poisonous plants (e.g.: poison oak)
o Dangerous insects and animals (e.g.: bees, ratttesnakes, range animals-such as cattle, etc.)
o Harmful or hazardous trash (e.g.:.broken glass, hypodermic needles, human feces)

We recommend that the volunteer coordinator or leader disduss the potential hazards with all
volunteers prior to any fieldwork.

General Instructions:

From the inception of any photo documentation project until it is completed, always take each

photo from the same position (photo point), and at the same bearing and vertical angle at that
photo point. Photo point positions should be thoroughly doeumented, including photographs

taken of the photo point. Refer to copies of previous photos when aniving at the'photo point.
Try to maintain alevel (horizontal) camera view unleis the terrain is sloped, (If the photo can
not be.horizontal due to the slope, then record the angle for that photo.) When photo points are

first being selected, consider the tlpe ofproject (meadow or stream restoration, vegetation
management for frre control,,arnbient or event monitoring as part of a stream walk, etc.) and refer
to the guidance listed on Suggestiois"for Photo Points by Type of Project.

When taking photographs, iry to include landscape features that are unlikely to change over
several years (buildings, other structures, and landscape feafures such as peaks, rock outbrops,
large trees, etq.) so that repeat photos will be easy to position. Lighting is, of course,, a key
ingredient so give consideration to the angle of light, cloud cover, background, shadows, and

contrasts. Close view photographs taken from the north (i.e., facing south) will minimize
shadows. Medium a"d tong uiiw photos are best shot with the sun at the photographer's back.

Some artistic expression is encouraged as some photos may be used on websites and in slide
shows (early morning and late evening shots may be useful for this purpose). Seasonal changes

can be used to advantage as foliage, stream flow, cloud cover, and site access flucfuate. It is
often important to include a ruler, stadia rod, person; farnr animal, or automobile in photos to

convey the scale of the image.' Of particular c6ncern is the angle from which the photois takeq.

Oftentimes an overhead or elevated'shot from a bridge, clifi, peak, tree, etc. will be instrumerital
in conveying the full dimensions of the project. Of most importance overall, howei'er, is being

aware of the.goal(s) of the project and capturing images that clearly demonstrate progress

towards achieving those goal(s). Again, reference to Suggestiotts for Photo Points by Type of
Project may be helpful.

If possible, try to include a black board or yellow photo sign in the view, marked at a minimum
with the location, subject, time and date of the photograph. A blank photo sign form is included
in this document.
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Recordin g Information :

Use a systematic method of recording information about each project, photo point, and,photo.

The following information should be entered on the photo-log forms (blank form included in this

document) or in a dedicated notebook:

o Project or group n:une, and contract number (if applicable, e.g., for funded restoration

projects)
o General location (stream, beach, city, etc.), and short narrativ'e description of project's

habitat t1pe, goals, etc.

Photographer and other team members
o Photo number
o Date
o Time (for each photograph)
.. Photo point information, including:

o Name or other unique identifier (abbreviated name and/or ID number)

o Narrative description of location including proximily to and direction from
notable landscape features like roads, fence lines, creeks, rock outcrops, large

trees, buildings, lrevious photo points, etc. - sufficient for futwe
photographers who have never visited the project to locate the photo point,'

o Latitude,longitude, and altitude from map or GFS unit
. Magnetic compass bearing from the photo point to the subject 

:

. . Specific information about the subject of the photo
. Optional additional information: a true compass bearing (corrected for declination)

from photo point to subject, time of sunrise and sunset (check newspaper or almanac),

and cloud cover.

For ambient monitoring, the stream and shore walk form should be attached or referenced'in

the photo-log.'

When monitoring the implementation ofrestoration, fuel reduction, or Best Management

Practices (BMP) projects, include or attach to the photo-log a narrative description of
observable progris in achieving the goals of the project. Provide supplementary information

along with the photo, such as noticeable changes in habitat, wildlife, and water quality and

quantity.

Archive all photos, along with the associated photoJog information, in a protected

environment.

The Photo Point: Estabtishing Position of Photographer:

l. Have available a variety 6f methods for establishing position: maps, aerial photos, GPS,

permanent markers and landmarks, etc. If the primary method fails (e.g., a GPS or lost
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marker post) then have an alternate method (map, aerial phbto, copy of an original
photograph of the photo-point, etc).

2. Select an existing strucfure or landmark (mailbox, telephone pole, benchmark, large rock,

etc.), identi$ its latitude and longitude, and choose (and record for future use) the perrnanent

position of the photographer relaiive to that landmark. Alternatively, choose the procedure

described in Monitoring California's Annual Rangeland Vegetation (UC/DANR Iraflet
21486,Dec. 1990). This procedure involves placing a permanently marked steel fence post'

to establish the position.of the photographer.

3. For restoration, fuel reduction, and BMP projects, photograph the photo-points and carry

copies of those photographs on subsequent field visits.

Determining the Compass Bearing:

l. Select and record the permanent magnetic bearing of the photo center view. You can also

record the true compass bearing (corrected for declination) but do not substitute this for the

magnetic bearing. Include a prominent landmark in a set position within the view. If
possible, have an assistant stand at'a fixed distance from both the photographer and the center

of the view, holding a stadia rod if available, within the view of the camera; preferably
.position the stadia rod on one establiShed, consistent side of the view for each photo (right or

left side).
2. Alternatively, use the procedure describe din Monitoring Calfornia's Annual Rangeland.

Vegetation (UC/DANR Leaflet 2l-186, Dec. 1990). This procddure involves placing a

perrnanently marked steel fence post to establish the position of the focal point (photo

center).
3. When performing ambient or event photo monitoring, and when a compass is not available,

then refer to a map.and record the approxim.ate bearing as north, south, east or west.

Suggestions for Photo Points by Type of Project:

Ambient or Event Monitoring, lncluding Photography Associated with Nanative Visual

Assessmenfs;

Srhen first beginning an ambient monitoring program'take representative long and/or

medium view photos of stream reaches and segments of shoreline being monitored. Show the

positions of these photos on a map, preferably on the stream/shore walk form. Subjects to be

photographed include a representative view of the stream or shore condition at the beginning

and ending positions of the segment being monitored; storm drain outfalls, confluence of
tributaries, itructures (e. g., brilges,. dams, pipelines, etc. ).

If pgssible, take a close vierv photograph of the substrate (streambed), algae, or submerged

aquatic vegetation

t.

2.
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3.

4.

Time series: Photographs of these subjects at the same photo points should be repeated

annually during the same season or month if possible.

Event monitoring refers to any unusual or sporadic conditions encountered during a stream or
shore walk, such as trash dumps, turbidity events, oil spills, etc. Photograph and record

information on your photo-log and on your Stream and Shore Walk Visual Assessment form.

Report pollution€vents to the Regional Board. Report trash dumps to local authorities.

All Restoration and Fuel Reduction Projects - Time Series:

Take photos immediatelybefore and after construction, planting; or vegetationtemoval. Inng
term monitoring should allow for at least annual photography for.a minimum of three years after

the project, and thereafter at 5 years and ten years.

Meadow Restoration:

Aerial view (satellite or airplane photography) if available.

In the absence of an aerial view, a landscape, long view showing an overlapping sequence of
photos illustrating a long reach of stream and nieadow (satellite photos, or hill close by, fly-
over, etc.)

Iong vibw up or down the longitudinal dimension of the creek showing riparian vegetation

grorvth bounded on each side by grasses, sedges, or whatever that is lower in height

Long view of conversion of sage and other upland species back to meadow vegetation

Long view and medium view of streambed changes (straightened back to meandering,

sediment back to gravel, etc.)

Medium and close views of structures, plantings, etc. intended to induce these changes

Stre a m Re sto rati o n/st a bil i zati o n :

Aerial view (satellite or airplane photography) if available.

In the absence of an aerial view, a landscape, long-view showing all or representative

sections of the project (bluffl bridge, etc.)

lorrg view up or dorvn the stream (from stream level) showing changes in the stream bank,

vegetation, etc.

1.

2.

3.

4.

5.

6.

l.

2.

3.
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4. long vies, and medium view of streambed changes (thalweg, gr"u.l,:."anders, etc.)

Medium and close vieu,s of structures, plantings, etc. intended to induce these changes.

Optional: Use a tape set perpendicular across the stream.channel at fixed points and include .

this tape in your photos described in 3 and 4 above. For specific procedures refer to

Harrelson, Cheryl C., C.L. Rawlins, and John P. Potyondy, Stream Channel Reference,Sfies;

An lllustrated Gutde to Field Techniques, United States Department of Agriculture, Forest

Service, Rocky Mountain Forest and Range Experiment Station, General Technical Report

RM-245.

Vegetation Management for Fire Prevention (Tuel reductionJ:

Aerial view (satellite or airplane photography) if available.

In the absence of an aerial view, a landscape, long view showing all or representative sections

of the project (blufi bridge, etc.)

long view (u,ide angle if possible) showing the project area or areas. Preferably these long

views should be from an elevated vantage point.

Medium view photos showing examples of vegetation changes, and plantings if included in
the project. It is recemmended that apbrson (preferably h.olding a stadia rod) be included in
the vierv for scale

5. To the extent possible include mediurn and long view photos that include adjacent stream

channels.

Stream Sediment Load or Erosion Monitoring:

l. Iong viervs from bridge or other elevated position.

2. Medium views of bars and banks, with a person (preferably holding a stadia rod) in view for
scale.

Close views of streambed rvith ruler or other common object in the view for scale.

Time series: Photograph during the dry season (low florv) once per year or after a significant

flood event when streambed is visible. The flood eventS may be episodic in the south and

seasonal in the north.

5.

6.

l.

2.

3.

4.

3.

4.
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5. Optional: Use a tape set perpendicular across the stream channel at fixed points and include
this tape in your photos described in I and 2 above. For specific procedures refer to
Harelson, Cheryl C., C.L. Rawlins, and John P: Potyondy, Steam Channel Reference Sttes:

An'Illustrated Guide to Field Techniques, United States Department of Agriculture, Forest

Seruice, Rocky Mountaih Forest and Range Experiment Station, General Technical Report
RM-245.
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PHOTO- LOG FORM

Project:

Location:

Date:

Photographer:

Tearn members:

General Notes or Comments (rveather, cloud cover, time of sunrise and sunset, other
pertinent information):

Photo
# Time

Photo
Point
ID

Photo Pt. Description &
Location Bearinq to Subiect Subiect Description
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PHOTO SIGN FORIT4: Print this form on yellorv paper. Complete the follorving information in
black marker for each photograph. Include in the photographic view so that it rvill be legible in
the finished photo.

[.ocation:

Subject Description:

Date:

Time:

Guidelines.for Citizen Monitors Poge X



Attachment 6tDt'

Timelines for CCMAP Activities



E, E E;.
=E r* r€F.€
F E E E E E€ E

sH*HtE5;
A

5e*
u.Ed6
#EF
si B'
Fod d

a<

g
Y-

-)a J ::
LF{ EEEE; 88 E'8-ts ;FiF
i:(!nt
* a6
'

E--9E.bab=
G'96,Y6 6 A YE> Efi
cl*clO
5o E FoU?i I EAEA.:E-ABl,

'Gl

a
a)

c)

c,o

e&
}iC

\FFA IBX()X30
dl
o
o

=E EE E E'aP az 3. S
*9'x*E e E&pa
HEsE Eg FEsE

5gagjfl uERfi
6 6 .9.o .9 .9crii lo5 la ta

E Pe E *e 6F 9o5.,fi

r$u*E;Eta:gi*
E *E-* H

!(9
6|
r)oat,

C{o
6o(\

ootrh
o
oo
I

Gi
ON-o

oa(1

eaO-oaoc>(\ Gl

;& lL

EQo(\loaooGl 6a

I:. l&

(\'oo\\ooooo(\N

QEo(\loeeoc! (\l

gr lL

,jnoa
<> .(f
oa
(\ Gl

t& .s l&

o0

=otr\\o6looao
N6l

tr. r&

tsFt+

OC)rnoooooo
NGIGI

.=
o
@
t

Oo\\\ooo\ooo\ooo\6t (\l

F. lr. F.

.9
;a)
=GtFo
o
q)

(u

6ta
!-
6t

U)

^83
EE60 eEE {
EE T(6cttrEE €si €-.rg9. E

18I €
E i $ g

E9 i I
:,2 6

€F F f; €
Cctct

#.q * E E

,.i + vi

al

s|o
€|€!l g

$a E

Et ? 4r:l tr -l)$a a

tlEjil E&

fl:Erl 6.9.sl # Esl v) 6
sl .g o<
Yl
E] F.9
TI E E

sl #E

il 
r oi

E()
v

ag
-ztrc=g ; Feo il t€rgi * Ag.vd o E : R!tt s g?

5€E fi FE
Q. .t=gE5e E- ii#

EI 58Ei E E;
*1 grlE 5 E$
$l '- g g'i 3 € H:l r g 6 E E ; 

=g€.*E: F €€
Sl 5F;r g g€
ll za oo
El re.i,.i+v;6F
sl{l

0
6tF

t
.i
.9
I
E

c
't
C

9
Ege
E

(J

a.

o
c)
o

cI
E
I6

ta
E
Id

:tt

I,^
!t
?F

Eg(
E

I
-lI
o

I
?ct=
Eo
o

0
'5

9
Eo
Ett
e(
Ic
'a

x
I

g

6

3
.-

tt)

!)

sq)

.i!
r.$

i:iiit:s
lq\\Fs

6
U



t
ai
.=
o
E
i:
co'z
d
tr
P
o
a
E

.e-

(J
o

(J
(J

-o

c
9
E
oa
53cItra'9.
E

its

I
:t
,e
F

ln
E,o
6
E

o
J
I
da.
o
Q
E

g
I
o
o
Ig

9
e
OE
o
IL

o
9
o
't
Eos
o
d
7

ct)

\)

t
.!
i i:i
!q..S
ZE
Il:

=i5S($
-\i
Iq*s

6
U

z. E Ex9- ?, E E E E_s E _e;.98 tg e,5,s_E
gs F€ F€ iE i EE i.€ g€g€ g€

s s FFEci E"; s s g 
-S6 6 rzrc-}- i""' a v) u2 v)

A.

t)
E
u,
u,(,o
6clo

co

",€ Eg.aE.ce

gffst F;*; ;};g;Eg€x g gs tg ES x'd;{ii-ii

9cllaqrgQ 99R9.v|N(:INqtli6 E 8888trXNc'r-ot
i& .E- =' 

I! l& r:. EH e5F*E
r!+OaeaeQq+-GlB I 8888
t\t 6l Ol t\ t\ N

ir. rL tr. I& g. Ir.

(ll

c
o0

.E
o
@
tr

.eBk54H
!!)
a:g E' g& o€-o.E
.=E-
;F€
.9PA

E F3 9 E9 ?gE E i Etx .EE b E e ?

EEE E E*iE $ * $m: s E E E € g I I t&,qtf-FE€3oeeofi:E #E-:t n E KE E q E T EbE S g F;E€ ! E€F!;; fs E E E FE H E F E ?E5
3 p.* € I i a.B € s €

6t c.l tr')\o

c!
v)
G)

6l
a)

qJ

o

o
€,:

=t
o
I

q)

clo
6l
v)



E
Eg)
o
IL
o
G
3
c
cto
(J
atoo
E
c.ioo

o(t)
o
(L.

Eto
c

Ieo3
cto
]L

so
(aoe
N

lr

:.\roo
N
q)
.E
o-(t

q,
Eo
.Eq
q)

oco

^.t(>oa(\
ct)
.c
oo
o
!o
.9oo
q)
co

!(roo
$l
<',c
L
CL
aD

oEo
.9,
o.
q)

oco

<foo
c\,1

q,
c
o
at

op
o
.2o
c)
o
Co

Eo
o
E
E
a9
o-

o

EEE'=oq,o* o tr

EEgEgio. -taof cLh(,)c)=o

H 
g5 $ q 

H

E f H H S$fis5€5.9

co

,E ; E

EggEgE

gsE$EH

E F$ E $E

co

EEE.'E 8 E

E;fi€-€E
E 

gH EgE'6:st55E

fEEE$F

;o

E€g

EEgEEg

fHEE$g
o
be
P*,n
5 FEzov)

(\l

o
c)

(\l

o
o'

(\l

o
o

c
E -E5EE
<o U.9egs

E
.9
ct(,
0J

En
EUo-co!n
5s(rG
E='9s
EOoo(o

6
EoJ4
aF
= att

>9
!(g

3Eot
JO

xo
Eo
q,

8.,E9
!Du
Fo)
q!G
.:3

gggggg

=.:
t)

r*
EEa
r fisg
s;sg
s$83

o
CI

F

96

E;*
E $E

$ 3E
gE f
E$sOs E(,' o.=

o.

=()()
o

tJ

.g
!to
-o

.t-
oo

aOgfO

coooc'i; toF't eEE E*< ={gr Ttgc
'tr|E
O{
=oE-90

= ,R
bE
G. €EgEg
-t L.6g

o
a,o

Eg
tu
ct)g
L
o.:c
o

=..E
aatr
o
Eg.'o
L

.g
UJ

-
o
E
Eao
&

=Oro



E
E
o,I(L
Lg
o
3
coq,

C)

ooo
E
coo

oto
c
(,
trot
ETo
lr

T'c
(D

ct
.s
oo
(,tf(l)opo
9(\1
.9voq)oE
og
.35Fat

Ec
(o

o)c
g
o-a
Lg
c'=c
9A)
toE
OE
ct) o

o
o
o
E
ct
ag
G

e$g*F

Efiflg'g
E;}$E

* FgiE
ssE€€

b
bo
E Hczo3t,

s (9
F

g
.9
a!o
oJ

6
E()p
(u0)

€EFg-oa3

=t

.9*$9fi
friE=
EEE$$(/)o<oo

:
o(

o
o
tr69
-C *.FolEi;
*'E g,,e
5 6'.E ->
Fg F:9
E s $e

t,co
E.BE
rv o-'E

= 
Fp.9 >.b

E ='6
8EF

oa
GL

g
g

-o
$E$
CE;
iii'C tr
--O.g
o c=
E EE.

eo
E
E
fo
IL

oo



E
ct
L
CDog
L
L
(l)
(U

=coq)

o
ooo
(o

co()

(a
o
ct
(E
&

bo
E
E:t

CJ)

(L

oo

o
-9

(t
o
ooo.c

e
toc\oto
o
|!
o
E
Elto
!t.c(l'

Eg
E(t
o
.og
E5
e
O:p
E
(E

o
ec
oE

5oco
oE

'o)c'c
o
'e
o
E

o
Bo
g

()
co5'
E
o.
lr

ttto
!leo
N

tt

i.
tr,oo
N
o)
.g
o-a
o
'cto
.9
CL.o
oco

;.loo
ON
9)cl
'Lo
an

oEo
..4oq)

oco

gooN
(',
.E
a

.an

op
o
.9oo
o'c
o

Lo
E
E
f
u,

(f)

o

og
.!

Eo
o
Eo
o
o-

o

6EExE6o= .n tr

ega€Eg
ls6$E;
f FE E $F

o

gaa;gE

fiHtt$g

o

E€€

EEgEAe

fflEE$F
o
bo
E.F.gz@o

(\l

o
o

(\l
r
o
o

'48
EEEoUPeg
$

(r)

g
o
.!(,
oJ

Fe<oo-coa
E.E
5sg)(I,
EOooE()

.v
.c)

E
O .JQ

-cU.!, sFg
=gg(O
g^E
of
JO sgiglr

=oti .,&gE

;s$;g
T€EEE(/)o<oo

o
oEtr5
q,
c
E
C)
o
E
c.ctt
e
E

Eo

oaoE
F

:t
o

figts
EFES

!,cs
E.Be

* FF.9 >..)
E ='6
83F

o
CL

l.-

P,i

C:*
E $E'

i:E
eEf
Egs(Js EU'o:

6
c

-o
f;E$T* L
g;,H
i;'tr tr.,=- o Gt

o Eg

! EE.



3$ili

=c
ot'ql

il
I.
N'
o

lt,
o

;soi
ot'qt

!o
lt,

o
a.o

;sos
ot'q,

Eot,
{!
ao

9 :tD
E3 s
5gPqs

:lo
Q.:
qi ql

5(DI.
Ot

CI'

ao
6too!
I(a

v,
ilo
l0
€o
€
5'|a

3c
3
o
6'g
o
o
<o
=3o:'
3
g.
3
o
=q,:
r)o

o
=:

6'o

{
tto

>aoi
9.=
=.o<=.

o
o
CL

z
E
3q
o
a
o
3cr.
Lp
o)
o
o)

{
=o
A'

o
o-oo
t
-0)

=:l(o

o-loo
10,
7ooco l\)

J
-.
o
o
e
No
a
ot
!p.
o
o.
a(t
o
o
(cI
o,

d
fo
g

o
oto
oo
I

€ E BgdO=- O ^6'€ P 3 taq==-g
qE :..8 €
g$as;

€gEg F

a ii;e
B.i *e
;gsd
E q 83
6-at-9
8.a3€

"€g

3Haro
f=.
€E
=oof
€9.
E8o=.*5.
H.E

$.g
dEs3do+-f
5ol?qE
6='a

=oo
u;

.ggd
iffa
i€5
: ga
F'; q
q= i
d 8'0.
d a;.
(D(,oo 6'=.gi S'

see
8s**:a

s m3
F*9(D0r5'Bq

o.. ot'' 5'

Hs4i663
E ga
89a
-.q, ?S.n s
d't€;si
sg;
S'agJ o3
E 8.ei i:o

=q€r! =E!e-O'oI
-o!g^
<0)(D-
o.E
+Oqe
J6;
.eC
a5o

ooost-Eqo--{
ao-* cD

JPo:-€
(D
!
o
=ct

.9.c
3o
o
3
ot
o
a,
or_

o
3o
oo
o
o
0,o
J

!qt

!t
3o
o
o.

a
fc
et

Jaq
ot

3
J
tr
E.

J
fcg

gts=
g<.Q
c-J6 6-E
iri q, >iio Id3

Eo

>oJ0,
=o
eL E:<6

a

E€o=
a(D<f69
eQ

(t,

oo
o

'Tl
o
ll
o
5o

i0!ol
Eqfo
AJ(o(/''

Jaq=
oc

o,

i0.'os65q
f0,5'3(osi
;{rq<
o c

0r_

i0,.It
g,g
:l 0t

a;.
;{ r,o<
6-Eo

xt .Its6xo
;1. ot
a=Gl si
;{rq<
dE

0,

I,1'sdx(o
:lo5'3(osi
;{r'g=
oco

dI
Eq:t 0)et
tP,s*oc

0r_

gig=g
.;€ dEl
#ia*$

rxf:tto)
5d3o

tr,
o

=PE3:to
O:'
Bg

o
5

s9>aft

g:. 
8.

#a
xE-tl'

oa
>Ffl

0rg
nor(D(,,

q6

oA
>afa
qr8

daPoxot

9"9
>a:'I

0ro
-o-Eor(u ul
XEx0t

oa
>b
or8
nor(9(,,
E-qts

q9
>afI

oro
-o.no(9 gte-
9U

s9>att
oro
-o.nor(pUl
E-q6

=8;it'

i+
GI

!,o
3o
J

o
I-o

o
ct
-l!l
3
3
q,

o

=o
=
o
=.=GI

o*
s.
3.oo
{!lu
o

a
ota
C'
!t
3
DIo

oo
!''.o

(!

!'
(!

;
o
:lo

A.
(:
tDIt
!

It
.A
!t

.o 5q
oo5
6

(|
o

'o
A'
I3
o.
v,

=0t

!t

{!t
t!
o
o
ao
vr.
D!'
cl.

o
6
f
tsotf
aa

1l
6(o
0)
3
3
0)
3.o

o3
o
:f(o

,],
o,(o
o

oo:t
6
ooo
ot

ao
o,

=€
0)
o
1'-a
(o
il
3



!,
o:'
3o
=
o
I-o

..l
o

GI
!,
3
3
A'3o
=lo5
o
=.5
GI

oc:
*oo
{
!,g
o

$E$F

t^

fo
cg
o
m
CLc
oqt:t
o:'
qt
J
CL

o
o
nto

o
=.s.
13oo

$i$
F t,;
3 Q.o
"1o'

H$
o5

Fi
ai<

*F6(,)
ila
de
u€

o5q
o

a.>
E3.

fiFo6.
$5
a,

==o

=
o

Ioo
9'
GIo
o
o:
a
o

oo

=. 
o ='-{--i\-(, o Q.qtEfc=,

$3$E'
;EF3

383l
3s
qt

$lil8q

t
CLc
vt

e,

o
o
3
3o
e.
o.
.Tt
qt
o
=
ao'!too!t
o
:t
o

!'oo

{
Eo

>oon9=
=.or< 

=.o
oo

ATgEFo T, c ,i'6-ggFi

*E,.8:

i'gE3
gsge

*FEE

='z.ocEIo=s6oaag
9.6lroooo.o

o

d.
5'(p

.anoo
@
o
=6
0,

o.

3q
o
o

ts==a
; $*$od9l
^for=5ad9
9o:'o
iss g

afas3 ==o*.ssg.
; **a
599='
*33 g
d: * d
*gas4'O.;+ O
ga sl(D(D<(D
'3€ g

d r5
a g3
fo-

is*smF

As$ s $*

ig*gEe

ffiaiFs
d gg B ile
-< o:f,(D =

'*E3Hi;;i;e
aiEEg
.(ct

3Zqc
a:lo=s6
ag,
=i ='o. di.f. t,ooo.o

o

9.'a
'(o'o
oo
ar,
o
=@
0,-:t
CL

=c
3g'o
o

EEF+

$:3;

11gg
'qt $

e 3:'orJ(,!

EF$q, 1=

agE

.es5
;-

!
0,
0,
3o
o
o

T 6'€
-:t=
a^qg
Eb P6'Eo' ot

'o
oI

f:cg
: a5
Eqe
dEe(,'ot

a3.: eE

! H=
6< Ot€e
r 6'6

=to
ct

>:l
fcg

g sF
Afi B6';

-Tl

o4co:'or<

ao
=o1c)
"€

ao
o.
9.
o
ilg
o

tr.Itsa6qf. ot

=3Qsi
dr(r<

,6- E
9l

ng ro
€ aE e
3i-=e

Elg1
loo
iE f
E3.q

,0!sdx(o
fot
.E ;.
;{rq<
oc

9l

n!o:
Eq;t o,a3(osi
Jrq.=
oc

el

i0 .It

€€f0,
E"1
Jaq<
oc

EL

q,,o

=Pg3
:'(Do3
F,$

6':

9^9
>aff

0ro
norc9 utEc<0t

z9>all
(Iro
-cLnor(D (,t
XE
-ot

s9>a:ta
0,(D-o.
29 or(p crtPo<ot

OU,--. >afe
-r

0to
-cL, dB
q6
ts-

s9>a:l

0)o
-cLnol(u u)

q6

s9
>.4:tl

oo
20o(u|/l
Ep

=d=rtq9
<t+
!L 5'

GI

oo5
o,
c)oo
o,

ao
o)
J

€
0,
o
-u
o(o
0,
3

1'
o(o
il
3
3
0)
-.o
o
:f
o
=.=(o

l,
0t'(o
.o
N



Bii
T

g9s

Bsi

F$$o63r
ta

'-$$iligFs

i ,3tg.
sF
:gl

iElig
E; q
a€

z
o
€
0o
o'
ot
3o:'
!t
3
CL

o
o
5.o
co
o
=o
oJ
d

c,ri
,5.f.oo

i$ii
-o

grogt
: AB
F] F
oi So
sg j
" $i

lq!o\'
ri-'S'a

i'i$F

silF
a^

{
t,o

>o
a' 'tq"=
>.o
r< 

=.o
o
CL

oo=oo=.f I o

ilE3
g,e q'

e.t6
gE r
Fs3
+-S g
9Eq-o=
7*_
r il€.
5'= o
3'ts oe efr_o-n

===0,o'--=
=0,ot(,l
o

f < dxdg(p ot 0)

'.o Jtc(,'3
g8

.C-oooi
;8.:tfct<;s
6g
tei='
*oqE
9.*
9;
o-a9oo,
5qOF

o, cro(D
9q(t,

ilEt* gg

silF,.ff; I
-A$sj. e
'' 3'3 q g:
:'d r4;E'3Fg*.i

"iHge

1'cHE
L-

6"EEe Z

ieEE A

gEqg'E

5g'aqi
394s3-

Egfas
o.o-?31

€ i3E
d E i1

,F-

=oEs

FAsq
s{E€
ME AB
c; ga

q:; q

EE go 5(D
e 3d

. oro c
:t ot :t
=. ='ol

qEH

sgrq8
oo

a19fY0,(o5f
:4€
='9 

e.

ngg
s=3
t(o 5'o =-.; d3doG96o
ofoc-a!-o.o.a 

=:|l'(D5'o
='9. o(,)
oQ
E5
i8.vr"
gl- 3(o o.a'
ol
d

ooocccoo)0,
ftf
\<<-
ooo'
-:t :to crcL
O.;-
F€E
-(DORoox-i+

='3 
Poo*

?ftF6'e R

*ta
?q-6'
6s3
E3A
€l *
e3-A
+o (t
qr(D=
? o-o

:,.(D '' CL

=:fo

!
0r.
o,
3o
o
o

=:cg
:t
fc
0,
i; ?ga
_':,**9? i 3.e'1'! ahlo

T',i I

:tJc
tl,

6'e
C)Joo
;Jato-<8q

3
Eo
=.E

=:Jc
E

ra$Eilg
g..s 

=Qor6'
-t (,,e

TI
o.€
troa
o_

tr!
€€f0t
.E ;.
;tfg<
OEgl

trI,sdx@
:l o)

,Et
drg<
oc

0r-

'i$d€ 
fi d

"iE il9 E

4i-9 e *
€+.3€E. 

.a.[ g€

tr1'
€€
f[t
,E;-
drg=
oc

ot

tr!o=
Bqfot
a3@si
drcr*
(DC

0,

f,, .It

g€
f0)
e;.
des=(Dc

o,

dT
Bqfqt
E;.
;{rq<
oc

ID

c
o1

=8g3
:too3.
*9.

o
=

g^g
>a:'I

!Lg
no(p (rt

flx!t
=qt

oa;8f=

oo
-o.nql(9UI
E_qil

*Fgia
EEg-'.9
=E o 9

-...;l---:-9.

oa
>aJA

0ro
-cL!qr(u g,
E-q6

s9>a:JA

o,o
-o-Eql(Dtp-qs

gP
>6
:f:l

oro
-cL20o(va
x:o
=0,

sg>a:'I

sr8
nor(D gt
Prrxqt

=d;irt

ai
GI

0,o
3,o
J
o
I!
o

GI.l
0,
3
3g,
!to
3
o
=
o
=.
=GI

o!l
S;
:3.oo
{
!,
ET
o

'o
d(o
o)

=J
=0,*o
o
f
o
=.f(o

t
0)

"(o
o
(.l)

oo
J
il
oo(t
ot

o
o
A'

=
€
o)
o
1'
d(o
il
3


